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Qvas stvAj haa h«mt (emaQ^s&HL with two a«p#et8 o^ 
f atlisseiuit tmm^ to Xmshlmt& aiit &}m3S&etmsi4m imtiMotiCH-
resist^&t Qf£«Sf>mm^^m «t£atoa of i^fimsmtt i ^e^es t th* 
id@i1^i^ttl9ii df ^&is hax&mm^ B piJlasiedda aad th«lx 
P 0 3 # l l l « CIIE« fSSSm t h « is£l}9tl£|m§^ « t £ s l B } »&&# ft#@(lfidtl|'t 1^ 
stodj the dff#ot of el^^tli ig i^€mt« asid oth«e ^tec^s ®a 
these sells* ^ e aim Ma he&k to MmitiSf the p^sysetsiw 
whic^ wee iMw&lv^ $M tlit dlff@&«&t aodee of bel^idyotu?, i f 
anjf of the seeistaat im4 e^eiti ire 8t!*aija» I t wem deoidod 
to etnty E fla^iid^<^:i^o»riii.g et^diktf end theis flaiwM* 
cured i«ig«is* tetihtotio-«esistaftt MaMil* %»WmmmUM* 
g.vi^l^aeifl i ^ Smmavm^sii^im stsaiae sad theis etR^tive 
pla^dtd-*oured <s9>imte£S>mrt8 were seleeteA for atm^* 
1« ^00 hacterial etralfie were iiolateil f£oa el iMcal mm^Xeu* 
OB idesitifieatioii -ttie largest sao^rate ^eloa^A to ^.^^^^ 
"SifiinWirSflffiitili^ w^^ OTti filliiffiffiir^ye> J U M H B H S H B S B B * SSB&MM«SB8SMI e iF* « ^ * 
F.yalgariB @tralas« 
2* 1^) or fD % of the a ^ r e et^iins hel^iged to ^aia^^egatiTO 
hio'^pes. A to ta l of 3^50 e'^niae la this groi;^ helosgod to 
3* T^§ of the above ^l lect ioA vere &imA to he resist^st to 
2 
other diaraetdxristies itetm pissperlj i^ssutiaiiNid* 
iiis* I t \mm aotleed tha t & ia»^«s &f 'mXtljm%$MiatX9'>^s@miB%BM% 
s t r a i n if«r« rds i s t a s t to 4 aatlbidtieSf Tiss* i f t ^ » ^ «i»^ ^ « 
1« 53Tf OS 4§ % »o^ t%« iittti¥i0tie-»£#&ist^at s t r a ins ( 1 ^ I B 
&iml>6£« eoBslatlag of tho 4 i^eelos) gsre da ta&ioatioa of 
harbouseli^ E pla^aM-Xik« oltm^ats* 
2* 23J.« o£ 30 % »of 1&« r@Mstaiit stie@iiis» mmsm stioim to eoa-> 
t a i a E pl&aBL±&B* Si ie ooXXeotltm eo&siated oft 99 ^0024 stsrek* 
y» Ttitt Biior9 &^XlmstlmL oo&taiiioS a ' total of f t QJ^^tmm^ o r 
Z7 % 9 vhloh (»$iit£iiii@d £ pla^i ias* di^iotisir leoaistszit to ip» 
OjHir 3&« SNgi0 
4* ^ e ai>o7o ^IXootiim of f? s t r a ins ooat&ia^ ^ osgsai^as 
vhlch ^irbouroS soXfts^aaiiijiml^lo 1 plasmidbtt* Thmmt nt^mrn thore-
fore i^^ OBF aiF an^ TS&* f l a^Mo« flii® ooUootifflBi ooaidstod 
2 JP*t!algagla s t rains* 
I f gc3im in ^m ps«seii«tt of 8i^laMI»ltos? eosie«%t3»ttl.oits 9f 
aurJ^i l^ 0 c ^ # . fUd 7 E^ s^mMs tfa^ ^i£a&3.# ^ n a i s t ^ nf i 
6» 1 ^ alKrro c^zmblo s tsaias* mMh ros ie taat to 4 satibi9tleB« 
• I s * iPt Cat S@ azid ^ » ^& et2rSsg» j|av« iriae to E* iaogo^* 
fl^e.#e ir«£o eUiiioaLljr ii^ls^ti^ tsi^^-mopttivo otiralms fj^a «liim 
the £ plaffl&iSs wore s^ioTod Jg T i t ro . 
7» i^ ti2> reeists&t etifminst ei^li t»«tloi!@l&g ^ 4 i^eoies gtfim 
abotii i^d thoi^r coseSt s^Eisitifo i ^ g i ^ s voro mood for ^ i r l^os 
etadios* 
1 . All tho atsaiits grew profuaelj at ^^C* 
2« Tims& s t ra ino wo.re i^ro T l ^ l e * BK^ SO psoficisEt at 30^0 
than 5f*C* 
3« fheis gsowtb at 50^3 viert^  i t i^soli^logleally aosiaal* ^ 
diff @r@tiee i& g3»>wth ^luld bo oMoi^ved botween isegens* 
4» !l%e seXatlQiiship be-^ooa ^ o dary i t e i ^ t and gi^^vtli of 
s t r a i ao wore mismaX* 
5« fho o t ra las srev as pzofuself^ i& natsie&t 1>so^ as i& tlie 
4 
6* If feet of tlm« a&d t®i^eratiir« && th« 'rial»ill.-l7 of tb« i ^ l l s 
Xm All tk# E'*' @tcai&@ nerd res i s t^a t tovasitt A9# Oia« a» « ^ 3ii« 
f h« l^ r^ l of resist^aoe wi^ i qxitte l a i ^ . 
2 . A U tbe deslr<id E"* stieaine ««3?6 s^isit l t i^ to Id aati&lotiles 
%e@tod« 
3» Mxm of tho s t ra ins 4«e^iot94 BSO^ ]e@@lst«nes to motel ioa@» 
l i k « U^* » C^^* t Sa^ '** , fs^'*' , Fb^* m& Ag*, 
4* aurfaos p^rlurbssts mmh. as iietylt£i»6t^ljBno30SLl;»i ^sieraMSt 
b^ksallEoatffift ohloriaet cmtsiml^^t II^A» OMi. and BBSAt ««e« 
al»l# tQ jUnMbit th@ p»»irtb of the s t ra ins a t t&la!%^ M^ 
coBoen'teK^tio&s* 
5« ^& E* stsaims ws£s e^ res ls t^ot wm m&mttiwB ^ mssf'B&m 
p@stti£be»t8 tm wer® the wlM-typs S* straiae« 
^* 3tteeet3tibilityi (a) Za p s e s ^ o s of ^ s l a t i o ^ sgeiits th« 
sueosptiblMty toMards ai^tilkiotios ssid otli3£ dsmgs vwm 
(b) CBfi psovM to 1>® tJi© aost «&fs0tJLir© i^oat , foUoifet l>y 
^* goU •igl>|;^||f-g* (a) :D3 vmrio^d btiffers tha di^latlmg a^e^ts 
.if@i:« @ 1^« ^ brjteg a^mt a a i ^ l f i ^ a ^ t 4«er«aii» lit T l i ^ i l i - ^ , 
I f tha ca l l s irvsm iaea^atad lbs a fevioA of t i s a i a ^lalatosa* 
(b) CBfA vaa tha i ^ s t affactlT® agaat* 
( a ) i laoat iwtBXisJol^^ thm T iab i l i ty ef E** a^aHui da^raas^ 
aaamFiiat aare tfeas that of the B* s t r s l a a . 
3* I'Hafeagft ^f 260 aa>"ate^g|iiiig i ^ t a r i a l e t (a) fsaals^st of eaXla 
u l t h (^alating afenta sasulted in i t laae t a yartljiX callapaa 
of para^abil i ty b a r r i ^ a resul t ing ia a leakage ©f matarlal 
froffl tfea Inside ©f tfee e ^ l a * fhe 260 ly^-aliaorb^ig laaldLiig 
mater ial vas qu^ t i f i ad* 
Cb) CISSA vas tbo moat affeetlTe agimtt in Tai^otta 1iuff@?8« to 
Aiarupt tha paxaeablHty bfgra;i«e «>st* 
( a ) t&a BT leogoaa vssm moat suaaaptibla ta laakaga t^sm tl% 
&**" eaimtasparfea* 
4* Lyaia of ^traj^at (a ) l a psreseao® of ohalating ag^ata tlia 
@traiae tm^i^ to lysa« Sha lya ia i a ^ n a l a t a n t « i th tha idaa 
of ehelsto3?8 d l ^ ^ p t i a g tii@ a a l l ^Telopa postioas* 
(h) CMk iras foimd to 1^ tha aoat affaativa dxagt foUowod hj 
BMA mS, HBSA* 
( a ) £ha g.aeMtfgtao^> a^alAS waro tha '^ost aaaaaptllila i^adLaa 
t o l^a ia , folloirad hy f tt^^^ffl^^jt J s g l H aad I tPI^CT^lM* 
8XmQ9P%^l9* 
od wll^ ^aXatJUig agcats epsid with tli« mibsaquimt 3D«BOVILI. of 
eb«la'tor@f tunt#d »$r« s^isltlTo to sstJJe^oterial a^^ets* 
b, 15i« i»(i^»ftitoi2J.ty of etS^lm to liffiSsaUetmiVi ^i2o]d.de, 
eetriisMe* APt ^ t ^ »&<& ^ inoreased sr«atX|-« ^lo via^ilit^ 
of pr0t£@&t®d e&Us do^reai^d in ^ e fses^ico of loss 
{|ita!ititl#8 of th#^ d£a^ @»m0id«£abl^ « 
@« QSSA vas 1^ 0 aost s^tlTO stg«&tp jGeilloirad 1^ IDSA ia»i BBfA« 
i» Sh« E* i80g«as voaco femaA to ^o aost soadJlf offoetod* 
( 2 ) f ^ f f l i f t f f t f ^ f t M l ^ t e flBllyrfeyiifft A* Pvotssm^seAt o f eoXXs 
with dtolmtiiig agists la^eod the sol-oase of Sfttosials tmm the 
oelX fmir^ p^@s (nost llkoly tho out@r s^braiio posrtioas) sM 
fzt>a pcsflpJLas^o lo^&i^ o f 0x*^B-4io^ti ' r t stsmiss* 
li« AcM o^d allcaUso piiosjp^ hataso maM^msm vmxm ^mm to hme 
leaked omt iato ^m m^^ixm^ 
e« Oth«s psotelBs vrese also fi»md to hsve }mmt sel«a^^« 
d* Piioig^telipMs ««£# foimd to h&r® 1mm. i a ^ o ^ to separate 
otit £S9S i^ mbra&e i>ortioas« 
• • OSIA «a@ foi2M to be ^le aoet aetlTo ageiitt foXloved bjr 
IMA and EPf A* 
€• IxMSSeSS&m straia» v«r« aost ©ffeetQd, foli©wea by 
of ai£id4llii« &&@m^ '«mm m^Xtt lm dffeet mmtt 1^ ertimiae fsofi»tat&« 
Xyt tli«s« atsmiiis l^st th«ir li@rt»>iiriK& flasiKids* 
^« Aftme a p«3;io4 of gmvth Jm tiMi f£«@« i^» of I0« thore vms a 
acastie deeceiuio in o^jbular 'ri&toilitjr* 
c» Thm stunrlvlag ooXXa, after theijr gsovtii i s tba psose^i^ of 
AOf s^ w^od a <i0&@ideratoXo Xi^c i s 1^ wmmlBtmiis ^diaraet^^dlatie* 
dft fha anaXysle of aurriTisg oXoii«8 d«ioa8trato4 that Boat of 
thea imr0 Xost thair sasistant pliasiotypaa* Sitoli a^eaias pi^Ted 
to ba ^oaepttbXa to antibiotiaa towards wMeh tHa origiMX E^ 
straiii8« F^los %o m i&oabatloat vi»p« x^slstaat to* 
(2) ^i^mgatiim axg^eJj^gttaf .a* B&jsm of tho saaista&t atsaiaa 
laoXat^ fstm eXiaioaX siO^Xea w«£a abXa to t3^sf«c tliais 
r e a i d ^ t pXaffidda to ^^sopriata raoi j^ l^s* 39ia fXaimids 
therefoco iaelaidod oa ^ a t r gmsmmm ts& Ofasoma* 
1}« Wit^ tha &mw ot 57 ox;ge&i^» eoataislag E ij^ Uismida 
depietlJig rasiatanea to i^« BKt ^ »i^ ^ t 2^ atsalna Itat^oiorod 
aeXf«*^::aii8al8slbXa E pXasalda. 
reoipieaftt hos ts , i»er# abl» la defiet 1&« E«slsta»1i #iaisaet@iv 
I s t i o s in th® s^ne s^mi«r as SJ^  theix osi^inaX l^ete* 
d« l a tli« sdlft^^sissdjisibla i^la^sid ^soi^« lmrg&@t utas^erp 13# 
residua l a J^ggM ^ s t s , followea Hy T Ja I n ^ S i i l M M t 4 ia 
(3> fraaaibm^lilQa ^E^«MB»at«t a» Th@ t r sas fomat i sa ^ ^ e i ^ 
maats d e l e t e d that the fImssiidU-imriiiied MA fsepas^tioas i s o -
la ted ti^m. R* s t r a l a s v«e« able to t r iaafosa ai^fs^pslat© r e e l -
piisate* 
%• fli« tsaai^i^mati&a «r&e :?#latiT$l^ a lil#i l^rciX @a«« ^ ^ 
f3^@qu«aef o£ tsaasfoais^tiea £^ov«d tba t pXaemSd DliA ^i le«sl€s 
ver« i|iiit« ^f@ctiT@* 
e» !^9 traasfosaats wme^ mhltt t o t j^asfar tl^eis £#@istadat 
pla£mids 1^ a?p£opriat« sec ip l^ i ta th3;oa^ eoajagatioa as 
eff^ctlTQly as the or ig iaal a* s t ra iaa &M* 
d . !l!ho txaasfosaaatst aad t3%o r«eipl$at@ (^ei^ajageats) aft«r 
proGusiag the pla^aida through (^ajag%ti0a« Yoro n^oim to 19« 
seslst^Eit ^ tbte saffie aatlbS^tios to ¥foioh the os ig iaa l l*** 
et£aias vore eeaiataat %9m 
f t f j i ag i 
(X) laolated oyH ^lyelopo^f a* I t vas obaorr@d that puco 
eamplea of oelX @B7el4>poa igtoXated tmm S3;aaHBeca.tiva s t sa tas 
9 
^« f iTfflllMliilat s t r a t a ^rreloj^s e«aisti.tut9S the highest P«SN. 
e#mtagQ &f totml. e«lJL weighty tlt# o^Nors wms9 rougM.jr in ^^9 
(2 ) Sftll .«nre34>i?® l;/si®t a* CSielmiteg a^«at» fet©\Jg1^t iiteo«t & 
I70JL0 of eeXX 4^r70lop9«t ^^ these i^ere inoit^ated te -^e i r 
li« CD!^ was tlie most effect ITS agent 9 fo l l e i r^ hf WSA asd HSfl. 
&• Itoet s^aaltlTe err7@3^pe» whiqli 2j^s€^ aere ^uleiltl^r and raeife 
effeotlir€Lj* vei^ from g^aeani^ij^i^ s t r a l a s . followed 1^ 
ff-T^ri^Mti* &MiJ; ^ & t^lffil«Pft? l^ftf, s t ra ins* reepeetlTel^* 
d , fhe @srelopes tcom E** s t ra ins i?ere ©oi*e soseeptible ^m& 
thsee £i3i»a £'*' s t ra ins* 
8* iLesistant K^iamsaoalaf isive^^pes were the l ea s t sens i t ive , 
irhile the suseeptlble g*aermsino^ s t ra ins were t l ^ Best 
sttoisitiire* 
extraotable l i p i d s In enterohaeteriaemie v4m foimd t e he 
i^ i^setmd 15 7^ ) of the i r e e l l «BT©lepes« 
h« 3^tal l i p ids in T^mmSismmA mir^lMwmi vers areiB^ 25 % ©f 
t h e i r e e l l ^nTelepes* 
e* In a H the i^eeieti* sensitiire s t r s l a ^ivolopea ^mntal&ed 
so re l ip ids than the res la tant s t rains* 
30 
C4) |ff3^fe|jto^1f^ ?f fflfg^Pf UVM§* A* ^ » ta<mbati0ii of 
eirw^ljape p]?«paratiOB« wi.th ebelatimg agis t s r^mit«dl im thm 
li» Zl&ft r@l«Bui# of HpUls v&3m mat wmiej mskt^ -pmm&mmm^m fhia 
indloatoe ^stxoip^* biMing of X i p l ^ 1»9 »aBl»cas9@« 
o« QMA ims tM« aost #ff#etiir« ag^t^y fo2J«ir«^ !>? ^Bl^ 4 ant ISf A« 
Cft Imt €N»ateii-|@ of t l ^ ^¥«lop« woso ostt^ttti^* 
19« Bot^ tho ree l s tea t i ^ eesssltlTo t^ np^ os of €Sitesoliaet«ria<$9€i^ 
gjfomp liare alaoat tho si^« i»i«&t of B^*^ ions* 
ioa ooatc^t tham tlto s^isitiiro tfp^* 
d« Witfc i^mmAtmrnmSLa ^th. %im % mid Car im& ooat^ate I& 
reaiatazit tfpo was h i ^ o r tlii® ia ^ o se&sitl'vo typ«« 
voro able to aolal»iliUso diTa].«»t <»tatai£s i f tlio ooH msvmiMpam 
wo^o lAeialmt®^ £& thois firos#i»o foi? & p«£lod of tS2M* 
ions £eoft f ^RH^aoiitti ms^eXjsymt ifhUo t^a C^ *^  loiui wmt® sat 
aotMhilim&S. in wtadk Xmsge poro^mtagos* 
o* 01^4 va@ foima to bo aost aotlTo a^mxtf foXlovod bf^  SSfA 
ana 1B£A« 
d . A.»«t « V . or KgZ* ! « . to- « t « o * a « t « i « . « « T e l « p « 
ir«i^ i o l ^ i l l s ^ hf d^^atiag ftg«iits« Again* t&9 i®^«it of 
24-
0a ixmm miXnhiJULze^. sbeom -^eae strmins ««re mot eo M|^« 
•« As oeo^ared with #st«eobmete£iai»«a ^Er®l0f«s»«iirol0pea 
fr@s j^ B0ii^ s»OB8A@ ««ir@ Sara psoiie 1^ iK»lmMlia^tli»i ^ 
ohelating agoQts* 
fm Tim aiii^ @Iopaa fixm 8«Biaiti7« attains ware .atara prnms to 
8o2»blXiaatlozi of di^aXasit eatioaa tl^an thoaa tmm raaiatg^t 
St£&iZMi« 
fha az|»ariiiaiita 4aaeidl>a& aN>?a laaA to ^^maljxda that 
tha eaXX mwelusivmi^ whit^ oorar tha t!ma:r eytoyXaattle auatarial 
do wm% di.ff«? mt^, $M aatiliiatia>»8^aitii7a aiyMra:8iat«Bt 
a t ra ins , aa fa^ aa l i^ id and ao»a of ^ a divaX^tt ^itiona 
are oanoasnad* fossiMy th@:^ e ara -wmm taal i ta t iva and 
lasa llkail^ la t^iantitatiTe ta£8i8# diffssimeaa in lipid 
eontanta httt oac lialiaf ia not thasa diffar^iaaa* «hi<^ 
poasihly a^iaa oat of othes £aai^iaa« do not aaaisM^ && 
iss^xtsmt *9m&m* ±8 <^7@rtiag a wmaitira atsmin to a 
resasta^st atrain and y j ^ ygjgaa* m tha ©tha:? hand, possibly, 
tha diffar^caa l i a in -^a *&dditim* os *saplae@3iant* of 
ona typa of psstaJba in tha &sll mivelopaa of xraaiatant at£^ina» 
a *^zla»lilEa* psotain ajatf^a* « h l ^ eoRf&ta tha raaiatant 
p h ^ t j p a t ^ a r l fxoa aoai Mmpiaa me oa£iri«e pi^tains ifhi^ 
G.i:e iavolTed in inaetiimting seitihio'^a aolaaulaa* B&e^ 
12 
&dditlo^9 imst l i k a l j ^ no ehange the groirtli &sA Qthms 
soxpiioXogiQaX ehaseaeteadstlcs (apart feeat piXl) of s®n@iti're 
s t ra ins* fh« eh^ngds in aenbirane Hfi&e anA eatio]^ p^i^mpe 
ar@ insignlfieant Tla-gMrle thm reitist^tee« tho«i^ th« i r 
g©metie««K»X®€mlar tibm^uitdxl&atioa s t i l l £mmiM& t9 b« 
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^* iM^mm&tiMmi a* ^^9^mW 9t mm mix meimm &i 
%§m hmm. Isxm^ m&ski^ omt i s thm m^ frnt ^tm^mi (JMtJK 
ii€a^r^i# Imt m i ^ i^#«ii^ hsim ^ i ^ l ^ i mMfmtm hmysm^ iSm 
l^aeteiria (fig 1, irki@li 4l#«^ rt1^ iMS ttet da^ R«@«f@tlir« 
esm^al xol« .ia aladst a l l -t^Hiiliir ^mxs^mm ®BS as* 
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Fig 1; The c e l l envelope of G-raia-negative bac t e r i a 
a . Cutaway view of a general iaed G-ram-negative 
b a c t e r i a l c e l l showing the s t r u c t u r a l componentB 
of tlie c e l l envelope. As i s sho^m, the envelope 
i s made up of three d i s t i n c t l a y e r s : outer membrane, 
peptidoglycan or murein l aye r and in the inner-
membrane var ious e s s e n t i a l s t r u c t u r a l components 
are a lso depicted, 
b . A de ta i led depict ion of the peptidoglycan layer of 
which 
B . c o l i / i s made up of carbohydrate components 
arranged l i n e a r l y and interconnected with each 
other through a t e t r apep t ide connective sagment. 
The murein l ayer gives the c h a r a c t e r i s t i c shape 
to a b a c t e r i a l c e l l . MurNAc, K"—acetylmuramic 
acidj GlcHAc, K-acetylglucosaminej L-a la , L-alaninej 
D-glu, D-glutamio acid; m-dap, meso-diaminopimelic 
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O.filu ^' 
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I j t two kinds of conodTaleBt iBt«rm^etloo8t fe?dgQPl^!iie end 
htgdrophillc (14}« A niai^ef of s»d@l8 hay« hetm pN>po0@d to 
«xplaii9i tb« ovttr&XX etructiir* of e$lX i&imtoaiiee* Q&% of 
the •mrliest vas th« &«j3i«XXl-MYSMm *iiBit ii««^ran«* 
stnactura (1S)« Sb0 BU»d«X ms®UB«s t!i« luntsix of tlM» m«3--
&ra2i# to Do eo«]^std of l i f id ^oleetaoo ai^raagod in a lii«> 
atolootiLlits loaf l o t (16>« t h i s nodol, nm i^difiod bjr 
Eo^estooa (17i 16)§ Fcopoooo a thsoo-lajor otruetisros tbo 
silddlo la /o r eoneiots of tvo aonoloj/oro of l i p i d s vitib hfd-
roeas^-^oa ohaias ta oadoto-ead ooataet and orl^eitod 8ld««»l»3r^  
sidot sa^ d hydrof^bilio imda poiatlag oatvarda i s (Kiataot with 
protoiA layosa oa oitliav sida* Tim t s ' lp lo- la . r^ mM^let 
i s tMo poaad botira«i iatocaal i^d oxtoraal mod la and 
paissaco txtm oso iii<il« to tha o t ^ s of tha a«sil»rsiia imald 
XnroXYtt tsaiaaport tliroii^M (1) prot«ia» ( i i ) l ipid* amd 
( i i i ) protein* fBa hjdro^oHia lafar« or eora» would fora 
aa Qtmotle barriarf protein eanld feiai ^ladiai; a i taa aad/or 
aar^l^a ioirol7«d la trsaapo t Frooa^f^as (tha »odal softatba* 
lose h&a baaa aadar o r i t io laa t 19)* I^weirart tba nodal 
baijag iaoroaaia^sljr faToiar^d alnea tlm l aa t di^ada la t!ia 
*n.^id aoalaa* mod^l fsopoaad ^y Bimgwe aad Ma ooUaapMa 
(Id* 29-22)• la thia K^dol* tha protaiUia that 6X9 Istta^sal 
to tba iiaa^ 3f^ t%@ ara a bat£Of«ftaoaa aat of glolsiuXar 
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sK»X@eules» m&Qh wimmsk--e4 is. m. mmM3m.thio strt;:"'ti;r«, tliat 
i@t witli %hm iae ie mt& hlg^lf poXme groiips pTo'^m.^isi^ tram 
the mma^$in.B ialN» ®i|Ui^ %is phm&ef mM th^ ni&i^pslme ^oups 
largely barrtefi in tfae fef<i«i>|)fc©bSe jte,t«ri6Jr of tli« s«a« 
araii#. These ijlobislfir «>l«ma«@ a^e ?ii»ttally «Bli«M»di la 
a ffiatrix of |»^8|fl^lipi4s, th« b«tlfe sf which i© orfuBistd 
as a dloeontiBiQousf fli^M bila/@r, itltl^oti^li a mmlX t raeli-
ion of th« l i p l 4 laay dLnttsaet d|»«cifie£illy v/itli siml^riai* 
pactiT&JUsia. flit f luid sosliue »dd#l i s t tl39£0f9£«t fammlXf 
aii&lj»p»m» to s t«F<i*^l»eii8i9iial or imt«4 eolutlcm of imtog* 
£&ti4 pro eiBD {or li|#pi?oti»i3ia) in tli« Tise^ns ffetg^sp^-
l ip id bil&y<» BOlT^St (22)* 
# t f ^ « M »?^^^Mii f9^^f f fg ^tli«rl8ii4 (22) hs» r#Tle^«d 
th@ efe^iatsi" of pslfsaiwh^jriise ^B tii« s«urfao« of ^aot«riii,| 
th^i" ooisld l)« fooi^»» oiT fe#tor0^dlji^oe}fa£ido «it)b a laxgo 
Tsifi^tj of sios^noifs iiiolt»4i&g a^utieal 1^ «sos@8S B-»gX»008O« 
D-gal&otose, B-®^inos©| ii#tfe,?l p©fitos#8i I»-ftioos«# Ii»rfe»-' 
®so8®l rmrelj feiito©«8| polfolai r i ^ i t o l , glyo«£olt a»ti30 
sugar® siJd a l l e l e aci6t» M&n§ th« ho©ofolf8iieelia3Cid«s 
ii#ro i»aot«£li(l eeXli»lot«f ItTanst d«3rtrim.8 sfid gltiensis* 
irhilo tho iitt«uop«jlf8E«cfeart4«« eoc t a in^ 2 l» 4 aossoaeefe-
- 4 -
Brians m^ t^^qpuvatXf tm weonie aoid. Jotli polfmmm eoatftla* 
•d msfl im& otter 8iib«tit««B«0 s&d eoia.4 b* li»««r ii@i«eia«« 
b* fiXAly atta«)i«A %& the 9«]ptMo|^ 3r0aii oip lipe^Ijrsft^hft* 
sld9« at th« e»l l ViOl (ov «iYftlop«) Sa « dsip«8l« 9s tbi^ 
eo^ld b« Iods«Xy attfte^ei mm in «llii** mmm of tli» psokav-
yet ie «»peXjsaeehRri&«« ar« similar to ^3.7«fteelt«rid«ti 
foxmA ms 8iir£&e« poXi'Sfteclwsidoa la mk«£f&tmm, «• ir«ll «« 
in m TftTlot^ of other oolliaar Xoeatioiis (?)• 
CoXIulofie i s oac^rtoi i&f& i t s ^Tixroffiaeiit l^ jr tij* 
&ra»-&«l^tiTo ^etofiiaiy ^aoto&aetfp xylJCTim' i s tito toim 
of loai^ rioooa jemmohiMg X^Ae^m g^Witme titas 20 p»« ^oiw 
rl^Oofts ar« o^ipoMd of ooUaXoso isierofibrils 1*2 to 
>'4 {IS lit di«K«t«r (24H tiio Biexofl^rils Xio sido lijr aid* 
ia a bosiaoataX axia aad civ* ^i^o ^ fXat ribboa^XUca 
atructuraa vhiofe tviat ta a r^nXar sfstii«r C24t 25)* tflia 
eaXliiXeaa rll^oaa asa psodnood i s eXoaa eoataot «ith oaXX 
mnrtiX&p9% aae^ i»aet»sim $vod»o»a c»ia ribs»oa im tta anrfaea 
C26)» 3aaaath thlo eaXXaXosa rlbbea la tbo outas aanlirana 
fraaaa-^toli aXaotxoaaiei^a^fy TvwmkiM timt tiiei^a vara a 
s«xi9m of po£aa whlefc eoaXd ba au i^^ aataA aa t ^ «q^ift 
ait08 for tha eaXXaXoaa {27)« 
fba aaoiHtt of amrfaoa poXjraaeohar IS a dapaada <HI 
growth mid aavicoaa^^taX eaaditioaa and thla poXyMtoeliajrida 
•* 5 -» 
tmvOM %• lost W mLtm%l&m or hj wmmkB^mtm wit!i0»% m .13^ 
surface j^lf«a^li8i^iA«a plaf Is Bstssrid miwix&mtmBLtm* ^m 
fm ^memn aM/QX m9m^$ f&w pxetdet 011 dgnift^t ^mmsmw^^ 
s i s mA 9€anm hm&%mrimX t$m%mm$ f&s pmtmtUm sfainst 
f i l i (90) i^» «i&ll ]bdl3y»ii fila»«it« of varjia^ Jlsngth «iiA 
lf,^g^ 7 «» in #mt@i4« Altm^tms em^ 2 to 2*5 i» i& ^illflv 
€N>r« 02.) • ff9« 2 f i i i «?• fdSE^ on %h« aavfiie* #f 
Bogstiirs ^ftstdiriftt ^$ii.l»&ijif «i^ @JL«» df Mrnhm^JjeMi^ 
litfrrs th«« «tt ftf finiti' tfiwiti^s ai@HMblJL€B9 fljmt aiii ^sm^il 
e«lX»» €*lls witk % j ^ I pug a&f firoiiies ijaifsetSoiM li^ 
eit«« OB ^®t eells ^ asiois of i##eifie sitds mt tk# f i l l 
(35)* tiJibiriMi wmy M%%mh t© tfesis ir#e«ft&]; «it»« bjr atsXs* 
e^«« at t^«i£ «aA8 (32.) 9£ 67 i»I««mlM l^estsi M t ^ ^ ^ f 
mvteik aft f piM. && *aaX«* es l ls t &» ^<»^ ^« i^  F ^ ^ ®^ ^ 
«• ^ «• 
vleh n i th a papti4k>fljean @s^ix saptteatiag aa »iit«r »Ma» 
l»jt«ii« asd sa ian»£ ox fl»mm a«eii»raBa (3i»12)* dd%%i mtmhrmimt 
ar« iKMposad of pl^i^hoULfMa «ait pmt«iM» a i^ tlia mttar 
Biiml^ riyEta ha« im^atantial «m>ti8ts at llpopcilirtaiMibarida 
( ^ 3 | Z)* tha ttBB of t&« outox »«nlirE»0 9f ftn'^ilfltUilli 
tFPJbiBauciiy appease to ^a la eat ^  malalj in tiif> outas Xaaf* 
l a t of l a tae t ea l la hf alaetiroit ttioeoseopjr of fa»ritia«» 
lalrallad sntliiodf of MS (57) aisd hf gaXaotoaa oxidaaa 
oxidation of ttea siS66«ftii»Xa saaiditea in lifs C5@K A pari* 
plaaale apaoa oxists datwaaa tha eaXI 8l«@ i^^ alla m&d thm 
paptidogXjoaa Katxix* ^nt I t la not uaoally t i ls i^la in 
traaaaiapioa a l etsoa »i«roipeapha« fha f l a a m Aes^raaa asd 
pa r i f l amia spaea i^ HX 1»a Saa<^i&ad latast. 
fha otttazr m«Bi^rtmk9 &f {|rM»-4i<NPkti'va tiaataxria hsta a 
t f f l e a l aiagie-saiffistesma aptia&r&aea l a tba alaetroa u le ro-
8®9pa* fim oatar s^ in^^a i» ai&aa mp of tba plioa^^Xlpi&a 
aad tha protaiaa emm^ in thia ata^raiia and MS CtaiiXa X>« 
^a t ty aalda la tlia l i p id A portion of tha liPS eoTased ^ 
to 40 /Q of tha iMTMi of tba outarstost lajajr (59* 40)* fh» 
pliOfipbatidyXathaBolftriaa hoad grotapa of tfea ontar laroar of 
t h i s miHBiiraisa aira sot to^rolfsad ity mMmmmlXw addad phoapho* 
lipaaaa C of B^^wwrnM and tha? do not saaot ititfc araaogan 
mf f rnf 
fm&l9 %$ m^meinlmm 
ssai^s^ssi 
M^.M%m:9^^^ 
Untm^mM l 9 « # f @#i«mil>#s 
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mm^^s^Me (431 45)* fhm filter m&€ mf^pXmm&t® w^lsmmm nt 
t.l» s a ^ s |»©ljf«ftM# 1>^ »4 W'itfe i^lfNS^i^ w#%&t 40 1 wM:efc 
mii£:i^t$i4 ail- t«@ teei^ Ifi as w&iMm m^- sf sti»^ C4i)« BEaaS** 
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Imte4i ]i«iilir»»«i esssm smzm 'WsHjmm^lm te Hyfti^^stc i ^ 
l&&«UJ»g C4?)* 9mf 3r«ft«iitlf t Bmtk {Ml twasA tiiat 
far t of tli« fdS7t«ftit« eMIa af ^fe d^tvs s«ei^ 3e»i^ tt IP£9-
t«is« of |lyfa||. V&8 mi. tb« niill, iHis:fa«# ^f la i^yJag wllte 
%hft outer i i iw^£^ mm met as «M«Slf 8eiltt^i3»isi#3.« im 
AettzgWktm sm %hQw$ irf tfe# ia&«p a«i^«Mi Cf«^* S) 9m& 
hm%^&s3L mr^misi^m &11 of ^9 is^&w^^^tfM tw&m ^^mam »«»» 
i»sia« and ttottt of t ^ fl»iq^oiifid ^emt %im matme mm^tamm 
C4&)« f&« proteim ^a& mi^ s # f t l » o ; i ^ r WM^XSIMI p i ^ r ^ t i e n -
9d b®t«#«» t iO ftt^OOItO | ^ | « # ttUd t ^ • t i ^ i r Ssttt£!1^ttl0O* 
Eottigm o t s3Lm I §9) v«ro ^lUfclilo t o f l s i atti" 4iffo»*» 
oneo i a t ^ ] ^£o t# l J»*^« f^ i ^^ l , i p t j& Sftt ioa o f t%t# o» t« r 
ii@£)i^ !i»8 of Ki^th mA smi^h. wmtamt i^smisii of g,^|t%^f|.^ 
mlttoottglb tho ootoif ttoi^i?«io ^ 3!o%^ stsmimo Iwt « lemtm 
$,mn&i%y thm tlist of pus^ t OBsot'k atrmiiw 9 ^ onto-^ 
mor^ bemiio of tm^h n^w&itm voso m&mt msmmpHV^ 1^ fifotoo^ 
Xjtio dlg««tJbM| i t o(»il.A -|]^«r«fo»i iMi Smfmsx^A ths^ Wm 
poljrpfiptidoo of th» xm^ otvolao lisvo i^ortos 
r i t o ohaii^ I& tiit omtoir ses^r^M^ W&* ^Bix ^ ^ m& 
IHB ^ifpost tills &mi«a.iioi^ m* 
^« l£2l£lSS' ^* mitwm mm^ismm of l»o<^. i^mm %$ to 3 
disosete ^ t i g ^ s iM, tX^ ^^^3) of mMsk t lom lif S ted 
l ipoprotein* Two to five of thes# proteins ar@ present in 
Xap^ ammmtm including murein lipoppstein (aol wt TK) aad 
3 to 4 proteins wito raoleculax vi@ights fs^m 3 ^ to 3 ^ 
(54-56)• In P8®itdimonas aermaiaos^. there are s ix bat»dls 
in the outes? m^^ranes Band 0* 3CK| E, 4 ^ | F , 33^ | 6 and 
H» 2ilvt I^ &i apparent laolecwlar i ^ i ^ i t s (57)t ^^^ t^ @ pro-
te in depos i t ion could b« affected by gxtrnth cc*nditions, 
for @xsepl@t during iron depletion (88) • tlie o t i t e i^ j a -
brane mpp®^TS to im h@M to tii© p@ptidoglyc«n layer by ttoe 
isurein lipoprotein ^ i c i i i s i^i^dded in ttie outar s^i i ranet 
coval@nttly l^nindto soma of ^ e diimim»pin^lat@ residues of 
th@ p©ptidogiycan layer (58-60) and i s not iNilt^ilized b^ y 
2^ SIS a t ^**C (6l)« Th® peptidc^lycan i s xat|j@r loosely 
arranged, as l@ss than half of ^m pot^^t ia l crossHbrJiJges 
bet«tfe@n p©ptid® chains are forsed {62}» A l i^-binding 
c e l l surface protein hfa b@Qn isolated f2^m S«Eiimi#®Qta 1^ 
mutant ce l l s (63)» The p»3tetn i s && te© surface of Urn 
ce l l and ©irenly spread over the surface. I t i s very basic 
in character and i s boui^ to bacter ia l Lf^  by ionic inter-* 
ac t ions . Antibodies a^^inst Urn purified UK-binding protein 
vmB Bhmm to react witJi other s t ra ins and species of 
S^^l^i^eja^. and vdth laSaM C63), 
The outor laerabrane of tim (3ra®-oegati\^ coccus f 
fleisseria gondi7hoeae» conl^ine 3 i^Joor proteins and 2 of 
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these (X and 3} vt^re on t^e surface of t^e outer mesibrane 
and were responsible for serotypic specif ici ty (64) . 
B* LPSs and LJoooroteinst Vfiikinson (65) has reviev^d the 
s t ructure and OMposition of LPSsf these are coiaplex mole-' 
cuXea consisting of 3 covaientlyXinked piecess side chainSf 
core and l ip id A (Fig 2)« LPSs are synthesized a t the 
plasma merabrane and transported by a hi ther to unknc^n 
mechani^ni to tim outer raeastoramr of Qrait-negative bacteria• 
The cheniistry of t h i s cos^Iex molecule i s quite varied and 
•Wilkinson (65) describes i t in d e t a i l . U^s are also i s o -
la ted fr<aa the blue-green bacterial Anacvstis nidulans. 
An#?afM Yifflri^lillf (66) and A^^f^UWff fTO^MPliKitffi C^7)t 
and are similar to those in C^traia-negative l^c ter la (63)« 
A.c|uadruplicattHa contains a ccunventional l ip id A and a poly-
saccharide «d1^ xyloset glucosef mannose and rhainose» 
3-deoxy^^>-raanno-octulosonic acid (KflO) and heptose* KDO Is 
present in A^ryfl^J^? but not in ^nabaena (66) . 
^^ E*CQli« the LPS i s syn^esized in the cytoplasm 
and/or plasma meajbrane ami then i t i s transported to speci-
f ic s i t e s on the outer laoabrane \»here the LPS moves l a t t e r -
ly (44t 44) . The LI^ i s localised exclusively in the outer 
face of tb@ outer m«»brane (11, 39) . 
Hie lipoprotein of E.col i i s e i t t e r covalently bound 
to the imirein (ce l l wall , 69) or detached fxoa the murein 
8ii# ^i^LUt wMete s t i^f i «mt &i t te «KV^|J^« 
I « y ^ m& fmywti.mi m ms^t^^i^m iMs mm 
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(XXt 70 )• ^^9 ^atirix pirattiii 99mm net &• ea^r^ciitljr 
boiind to tli« iBtir«l& emd mpmm th« a«t«s Mmbj^iM (TL)* 
i I 3.74t t4# •%«•) *«• sfe^ wsi t«( S-fjsd %^  ffe« 1^8 i®d otti^r 
fh^ out^s mms.-is^m« mtmmsBM ^a»f£«ir td ft i«iri«tjr <»f 
Xa£g9 mox#0ul@3 ai^ s«^w to hsY« maam •^«eti ir i t j r tovaieAtt 
eetaXX^ »€>X«eiiX»s C7)» l<a«eGXft« C%e $$0 i msH v t ) diffkiM 
t i faugh the QwmM&mg@%i-'^f9 baetoFlisi** diiit#v siMibmigM (74) 
iiut i t •.iieXud«^saX9eul«8 soeh a« Xsxg^ ^i^saip^ptiAmw (7$)» 
neut ra l tffe^ars »ltli s(^«euX«e ««i-lrt» pNMit«s th«i 700 A 
(76)9 a£i<i h/dropbo^ie Afma mai, tfitlJblotioa (77)* g.giaiQ» 
y y t e « ^ hula «» tta««iaXXf p«ss«ibl# 9Ut«r B«ibs»i»| for 
exatipXdt i t i s poaci^ ftdX* to 9«d«iXli»« C7@)« 
a^»e smtes sfsbreii* pso «iB« aro iBi^T®d In t t o 
passage of ap«eifi6 sntifiwitss imoXcosidmi aM a«^«9tid«« 
(74) , Ti t i» ia ^ (ao)t vhl i* 0th#£« f»oUit&t« t ^ d i f fa-
s i oa of a TmriQtjr »f 8»«iXl lijrdjmpliiXio ao i#e^«s (74» 76« 
BX-83) mBd txeXude Xarga K9Xo<mX«Q stieb as metlnomyelm B 
(X2) or pfttttaXyaiTia (S4)« feeatasst of liaat^rtaX eaXla 
<m %^ M» 
br.'ine possess-as p9ly«aeeharid»« of abS I^eeolAjr if«i^% «pt» 
S^ hci»plMi.t&«Mit wmi, xiMmmQlmm9» Wm ^e^umtm! ««»si t lTi t j end 
9111'.f%» 2,«iAc.apif 4«®c£il>«i. ft&<»v« |^ die@,t:C @ii o^tar »i»'liir@ii« 
S«f #et -^S eav^^jfisim of th* mit«r m& IUUHT ••i^riai* e«»» 
t o th« fmmt%a& of tli9 oiit«r a^^riii®* 
Sfatlieais of •ovoraJL weiTolo^o p3r#t#iii»'ia f ^ f ^ ( ^ } as i« 
ohowa ^7 til® aJ&soacMi of th^mm f^otoims i a mititsts t ^ t nxm 
aSonjlato e^e3jt8«^ofiel«Bt ( i fa) ms eiM r o e ^ t ^ r pirototHf** 
4«fiel«mt i iS | )» t^o d«fiel«}^ amtiaita loro wjs^h^xtmX m: 
sbost ro ta ant emXf tlia oy^ sataista aft o^svasti^ to nosmal 
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rods ill %hm prvseneo of aiPSf« 
lM9af9 (90)» OB th«0S9tie6l gsmm^f fipopos^d t to 
«xi8t#iio« of 9or«8 iM tlt« aiiv«loi>« of ^mmo^mgmttrm iHiet* 
oriflMt %h«»(i« Arr^Iof«A frant th« ii«^£^iiti«3 of ^3.ii»^ioal 
Brana Xipoprotdin lioLoealM* f^tax (27) twmA pwmm (M to 
IS mt iB diaaetor irith m eoatr&I hole «&• 5»S SM iJi Aiti* 
aotos) iK Mn iM oiit«s iiNmi»raii9 la ee l l msv-isX^^mm* ^ooo 
]por9S &S0 tkottgbt to lio the s i t e of e^ UL^Otto oxf^irt ia 
AmTwlimm vliioli O90«aoioa « ooXImlOM rilHtoa e^tq^ood of 
a iorof l to i l ia th« loa^^tudiaal axio of tfeo «^X «itv«Xopo« 
fbo latr«»o«^r«»o<mo fuurtieloo (Il^o) fma& la t t e oet«r 
mombrsmio of J^oQli by f^ o@3*«£rftOt«q» •lootrorad.opooeopf 
ftf p«artt td sopr«oft&t ft%ii«oiis yoi o»« A antaat Xtakiag $ 
Major outov Bootbraao ^rotolas (at lit «# ^» •# ^>MS« s v ^ ^ t -
or proteiaa) abova a Xargo doeroaaa la XH^ a and a graa^^ 
doareaaod rata of ai^alca of tho aovaraX a<^tttaa «aiai; tlmtm 
poroo (^)» SarlTatlToa of thia atsain vhi«^ ooatals ostXy 
or^ o o: tkm aiaoro mias tag protalaa la Xwes9 aaowita i^ov a 
dooroaaod analiar of XlffOt ^t th«S9 la a eo i^ota wmi%9gtf^ 
tioB of tikoao aoXatoa vhio^ vm^ tho i^roa la whttik tlia 
roatorod pcotela la lavolTod* fhaot tlta ladlYldiiaX posa 
probaDXjr ooatala only otia protola i^oaloa aad %hm ^astl-
axa 
^9B i- XikaXy to }ia tha uXtraatrtiatitraX sa9iroa«itatlaB of 
tlia por«* ItatiAta of gi'fTyMiiJirllii ^"^^^ «^* daflei^Hst la 
- I® -
tfe# 3Mt 351 m& 3^ «a4 the 3 ^ , 341, aisd 3 ^ o«*ei? 
aeaairims prstains show i» abs*ri.e# of p«»tiel@« im pat©&«® 
C 92-94) • Im g^e^li s^ i i l s r rs^sults ts£» fotmi i» la i t^ i ts 
liiekiiig ;p*0-:«ia A ( 5 ^ ) aat prot^las to aa^ e (93}• 
fli0 Majority of the s>tit®# »«®teie® p-i^rlielefi ©f 
IriPS piifftlel^s ^«« psts®m% .is t i t out®* m^m^mmm «Bi®3e sp#«» 
i^iiSt Bmiws aeidst 8%&x^» muGitotiits mA amtitototies 
tto« l> mai e-forest tout esa aar«lf ma© t!i« #«-p«»» C85)« 
fli# rte«Fta3r ?je©*«4a fas* te»et©ri®fli.t«« l « M a e ^ 
ti® fiffilfi«^ f e ^ @]i l-.cgi^^ a t ra ia ai:6 i f 8i«@4 to zmmmmt%<» 
t«t@d fftsielt ii#ii*0»sn«g p«i®ittsd tli© iifftttifl® ®f i^lt3s«» 
iast«>ii®t mtmeQm%9 saffSant.®* M i^ii# ft©ii« «iti »^#l#osidiM 
ftiit si>t s1tmefef©8@ (3iJl)« fto» &@tiT# f@»s of %&$ f.r©t@4» 
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g.tygMaaflgiufgi stsaiav it^i<^ p&uMQe & iiiagl# i^eei^s of 
fdxtim miid iyc« tmmi. to £««#t9 I^@ 3^« 3 ^ «m4 3^ pr^tmimm^ 
th*s« pfo-Beifti'- fyr# 4 iat i»et f#lyfisptM«8 wi th slaUiar fK©«* 
&«3riir#d £r9S (m« @ti9««tig(il g^ii« C2>^ S)* fas%li«r f ^ i s l f l * 
eat i im of 2 of % o^«o S^ty^l^iipigiip, n^tiiait atsata i^ntlsa 
iai4 £«t&a«^%i^ of t l ^ foieliis in to »e t i f l e i» l . v»«ioXii n«a»** 
99l^ta of 1331 asS %S5K with w^mmmm of 4JLI msM 57K 
(103)« fi^nmoga ot al« (133) iraggoet^ tfeiit aiitlatttl. 
faiaoti3iSk@l w&l% <if t ^ foirift m$m & tidbs^r* 
fiste oatsj? SMmhx:mR9 p3tm.9$M,m Bot {»il4f noinriHl as |»os@« 
f3£ tb« tsioas^oi't af n^aU soX«ouI«« l« t tli.«f BXWH »mew9 am 
l»is:diiig fxot#Iii« foir aoX^ocmlos* I^Q%»« liaOt««i#pliag«Ct ooli«» 
eiii« ft^d foir O'smjugAtion. pxs^»«« (ffi^o ! } • 4^»or%«d 
fhi^o« SiS't 2.ooaIi@#4 fr«f«ro&tl&II|^ i& tNi ntlNMiiOii. mm%9 
h9%wMmt tk9 eytofX^attit a s i mitm mmkvmm (3.04)* ftioiMi 
Lf S f r « ^Immm membsmm {39§ 1^4) s^€ tli» aili^si^i so@»ft 
«jet fi^oltnily t&e f&tl of e^^mieat i^m ^«tiro«K tko pXaiPift 
and outiH? »'^^ar^i« ( H ) * tboso .f^oti(m« a^^ ir«Qiiir« <»« 
- 1 9 • 
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fo&l protaia sm ^9 XoemteiL i a tiM oftXl a«iil>ra8«« 
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tt«i)>ra»« pri»t«i»« a p2rot»iii a»d i;i?S« or aorv than oe« 
protftiat 9B« ^^ ii92« proteins mmy^ &ar« oii« or movm ftaiet* 
oat«jer iiemdiraBe end $««« ta erds^^lisde %& Aaeh otb«r im4 
farm wq^asiftte aitItiA«rti (126)• Fr9t«l&« Ia» th (127)• 
Zo (12S)t n (118)» 2 (124), S (99) sad {79)t f<»ft trana* 
it^ t&i'ftii* e^ioansls tot tli« paasir* %raii«i>Qir% of mmll HSTSSCK 
pluilie aal«euX«« an4, «i««pt for ^rotsla 2« l^m^ pvQt&iMa 
tkXm mervm a» s«««pt9xs fov spselfia bft«t«iri^ltog«9« Prd» 
%9inm 1% Xto, H OIMI 1 spvelfiealljr inaetiirat^i f2t8€®« 
fttlftf fia^f f a n (US)* Ajfipmsmitlf, |>£ot«iAs ZX and B 
hftA n emmcA x^igiaa. vhijfA iBtessueta vith plia§t S«» peo* 
t«iB B altio |]i«etlvmt#s f]^&^« 762? and f04§ CUd}* fro» 
t« ia XX ipXxm X<fS) also f«rtl0lfflLt« ia «4m|iigfttl€A iX!5Q) 
and th« biiidi&g of e^ ie ia £(122» 125 K t)u» t » B ^mt«tA 
i s a raciapti^ fas |iba#a 03 asd iron ti^talca (71> ^ tha 
pdsia f€ir iialt^«xtriii tsmiiapoirt alao bind lasMa pfesKS 
(117). 
BMI lNiie%«£i0fha§s la@t>da «&d ©alioaa app«ar to be 
i}ot2M by tba a«M protain (l^Ql)* ^ « psotaias (a«l B» 
sa l Fy ittftl C) asa ra^mir^ tor aaltost tsaaaport msA oaa 
of th«i i s bindiag pjrotaia foe saltosa @ad p l » ^ la»bda 
- 23 -
S^r maltoHifi} mtlXm gstmm vttho^t imX%9»m omLtmiM lemm tima 
i iiiidi.#.)tli(i %^Wis^tt mf&tm& af lew sf«edflciit^ 
i s Xdfimt®i i» tM9 dMt<@i; msal^ i^ &ii® of l^eul i CX55)» vi'-^ iXo 
a.@9#oist^ with the pXmmm s«@te»a9 Cl^^)« Biripm es i 
Maal^ft (71) termed tli« @et@xr m@&bgmxm tg&kBp9S% &ymtm& 
2* li««»d«d tim sm^stsmtmm SM l&w •emkmm&^mtlmkm 9ir with 
Bsmwn «»t &atli« {71) dis@us@ th« vbals aiip#€t» v l th 
ffe« ««e«pt&» protsijt fas pte^« f6 «E^ ©iiliei» 1 ©f 
• 24 -
hf th« ^ i ^ gcai« f ac i l i t a t e th» diffuiti«^ of tsll imeLfid-* 
aid#a a»d d«ax3P]»i«lc09id«« «x0»pt Gfti&iMm aa& d#«3iE]r«7ti«» 
dint* ?h« protein i s & forin^ mtthm tlimi a r«««ptc}^t 
!3«eaia»« tfe« n«cl©08ldeft to a at e<»apete witli ea<^ atls«r 
or i&lilblt tti« nAnoTptlm. of f6 f)i*g«t and tli«r« i s go<>d 
e i^crtftXati'^ ® b#tw«0B tlis i n i t i a l ra t« ef ni2el«»9sid«« v^tsk^t 
Bn4. the ftdsorptloa r a t s ef ^hags f# (137)* 
Piss «t fiX* (13B) 113C7B sh>wii %}m>% tlis proteim s of 
t h s M>eoli l i t o«t«r ia«®l>^ 'iiii« was ident ical with ths aodi-
ficatioB of tbe f s r r i e «a3it«robscti» reespt&r^ ^IX (vftii 
s adlecular wsight TK Xsst than Oil) and was tbs protsass 
rsaFoasioXe for ths i^rossssiag of f s r r i e m t s i ^ ^ e t i t t 
reesptors mid possibXjr sthtat sxportsd prots ins . fh« d t ^ r 
exi£jiaes fotmd in ths E^eoXi outer eissabrsfis i s fhosplioXifsss 
A{X59-X4X) jmA sost of tbs protsoXjtie setiTitijr sarooistsd 
vi t i i ths surfaos of g*t^X^ I s Xooati^ ia ths outtsr £iim&r«ss 
(X42}« fhs outsr as«^rsBs esi»|r»ss of (^rssHisgstiTs bast* 
s r i s lAoXuds pbosphoXlj^ss A iit ffiflTlllWflTO C44) ]^XI«K 
Xass in SXsbsisXXs sp* 5624 CX43}* miA s protssss i n 
l.eoXi {X44)* fbs outtr ^^sbrans of ^qfatif t i^ftreysos^a 
shovsd XipasSf tmclss^St ^^^ p«&iclIXiB<4^droXjr!iiBg sotl«» 
Ti ty (145)• 
Dtitsr asm^rans pi^oteiiis sssn to l»s sjmthssissd ^m 
pl&am& '.&&m^rs2i»»h9imi polys ^«s (X4^)* 1^ l»si^ s t sX«(X47) 
- t5 -
3.0 % &f %ht t o t a l d«t#» iM» i^Piiii» irli«i eelJLs fs»» v i tb a 
g«ii«£ati^i tijm ^ 3. 1IF| tb9 nm fmw-®^ wwm tstm&mtmsie^ 
froa; insNistiim mltmm remf tmMt axit mm piswt^im VIMS esa»» 
pl@t«lj eqimULiteataS $M tii# emt9£ mi@i&i:^ s« v i tMa el^out 
20 s«e &t ^%m M Im34 «t @1« '(147) aXa^ si3^g«@t ft »9d«l 
In vhieli tlie tt0l»ll.« iaiNistii^ mrngtrnm moftm wJk&ng %Tm e« l l 
s«ffi&raa« frdt«ia C»®« tUg 1 ) • fh» prottim e©at«mt af tlsa 
Idf^gruwtli |ibas@« sM i«er#&e« i s t&# l&t« 1 ^ sit4 etatiOB-
t®ii& i s lo«t £rdm tb» mm&nxmkm Cl4@)« /iS atBO^t i i^ t f teml 
sosi'tlt i s »lit@lii&l»le fj^tt Iffe#24 iXMt 2$SS^ (M)« 
plf t^Gy iiiii«£) sNffibi^ &i^  3f ^etfiJfi& i s mhm^ 9 m& im thttsk^ 
meimm iM mutiaULr 6<»it@iJ^ frot^i&t ( # t«i ^If^l* 3J.pita 
( l i t@ 29%)« e@rli0ljdr^tes (0*3. to ^''^^K m^ iimel«le 
seide C «^2 t# 2 to 24*^ 4) ^l'' ^ ^ l i t i ^ t (149)f t^* ameldie 
se ids s^m frottmOIjr e ^ i t ^ d n ^ i t s {^)* Xt wml4. hemwvmx m 
p s r t i a t a t far ft el©®j?#r w»d«r®t^sdisg t© disett^s ti»»« 
aspects at j»Xm«ift vmmhxismm ot botti 0s^»«»«g&tlT« a»& 
>pai}itiv« toftet rla* Salttm (ISO) r«?iiw» %^ M9^«sa«a. 
eaXe i n th« j^aaoA a«mlk£8a« «r« p:dt«iB«» flt9«|^b9Xifld«t 
to « s^ Hi^ raiic sX/«dii|?id of "^e 0iit«3r 0iirfft«« of t ^ §if»i» 
po8itlT« aaetiseis (151.| »Q fits Bhmm to &• ttitftlJLy ft^scut 
la ajra»4i«#a'UTe ^aete^ial stsains) mnA giT%s%}m mmbsmi9 
&»«t«irim, . . g . , m§PMmm§ Uf9^Mflm§ ^^ «»*fe«« «leco-
eoeeif e(»}t&iii a «ii$«iiii|rl&ted IXpmxmua whieii &X@o eostri* 
^«t«t8 to theix strong negatire •ts.tfaes ehta^^ (3.55*3.57)• 
Th« pla^siA e^ibsans i s asmiy ph9^h9Xi|»lds &A |»rot«i&8» 
and iXys«>|»r9t«liis srs Issa almiMlaiit %M tiast«ris tltsn I B 
etbsr orpoiiaBs (4)« dlys&llfids srs s l s s foitnd in tlis 
jpl&m» B«n^sitiie« ftm prlnelpal plisspholipid i s Ba&f &£a»» 
p9slti?r« i»id -«sgfitlTs baet^rial s«ai»raiM I s p^spliat ld^ 
IstbsnolsaiiiSy altfa(m^ ot&sr phdspl»Ilplds asy ^s dos^oaat 
l a a sp«f«lfls i}&et»xia (15fi)* 'sbm edfie«atratl<» s f spsel-
f i s phospholipids i s asyi;iiinG-t;:?lc -ja ths 2 surfscasof th« 
flaaui ««aferiiB« i la ?|tt,r9f4ftJrl1i^ ffSH» «lpfeo»pfeotldrl#lj-
esrol lit foaad sqyaUjr m th« iaasr and o i^tsir ssaslai'sr^ 
«h l l s pl&ospl^tldyl^XysssoX prsdoalafits oa t ^ oatss mx» 
f aes imd p^i^hatld^liassiioX pssd^dnats oa ths laii@x 
- 27 • 
si2Xf&&« (159) I i& MJSM^M^M^ ^^ ® ixin%e Xt^ex hmm tulee 
mm imeh p^mph»%t&yX9^bmi^eMim9 »m tfa« <!&«•» X&yer {l€o)« 
ap di^ Kmxp (156) lian s«vl«ir#d tb« lo^t t l im of l ip id 
111^ 3s^ raiEMiifi and r«f ar t td a i ^ i f i e a n t m p n ^ t r y of distiriira* 
t i o a (*S«^ 1« 4)* ?ho«|>l»»liplda i[$9«@ir to &• olm«t«r«4 in 
tbo iaiiid* oc mttsM* f^e« of tit* tmmhssnttm fh» ei>t«r 
la^iiiiirst)* of l . ee l | . said E>t.n»^fl«giiMi eont&ifi mamt or elX 
of th« LPS mA. Tex? 3.ittl« of pl^osf^tld^Xotha&olwBiBo 
(X58, IM^UZ}* l a B,i»bfitpj.a ptot^plmta^ a* i ^ « t 60 % 
of %h» pb»mph§i.%iAsX9^tm^«>XmmiAm i s ia %hm ontov faeo of 
tb« plfij»&& ni^fisriuso (^65)| similiur r e su l t s ooold li« obtain* 
•d ia a*n«eat«3Piiia (114) for plio«phatid/X«tli«BoX«ain« and 
^A Aeiioittiil^uBaf l&i^&tfi for pho«i»ii«tidjlgXyo€r<iX d is tx l* 
butitm il65)* 
frotoiast «L« ^9lX aa Xiplda* may aot hm vmXt^vmXf 
AlmZTiJautei ia tli$ pXums& me&hreMQ* B»«t«£iMthQA9p«i& of 
Halol»aet«ri«a tttiL'^ ^ i^li^  fozaia os j s ta l l i ao arra:^a i a ih% 
m€asi»raiiii imti i tipto 50 /Q of tfct aoa&raBO maetme9 l a OOG«N> 
plod (1 )^6« X6S)« faa io l i l iaasa (^ ta lae taMiMi 1^9t 11^) 
and $mjl&99 iXlX) ar« Xoo^tod i a a l isdtod soibar of s l taa 
i n t ] ^ aoi^raaaa of Baelllua spp* Slioal) «id Ohoi^ (3.72) 
loaal laod tha plaaaa a « a l » r ^ pofiieiXXiBaaa i a eluet#i»* 
Sha toa S ga»« ^roaUsctf vlileii i a iaiRrXir<iA i a the aft«^e of 
« 28 -
^&^^ » 4< filft^F^»¥^4^fi ft UfU§M I t l 0 f l 4 a fffiBNfiBti 
B«et«ri\ai 
Outside Imsid* 2B iKitli sld«« 
B, •ttbti l io F i t LysfS 
3*eoXi PS 
3*t7pbi»ic i i» I.P3 PS 
A4ftpt«d fvMt Op dta l a i ^ (3.58)* 
eh«Iat«i ix&k eo«pl«iEt Vitaaia B^^* ^^* kiXUMg »o%lmi of 
pha«»« 3?t <4^  SO9 imA ip^dttp 3 e&lieiB«» Appear to &• 
Ioeat«i in tbe i&n«c m«ii}£si}« of JUi^i l (3*7?) I th« g«ci« 
- 29 *• 
psMu.^ i s « pdlff#fti i« of 4N3K: »8^ «t» Smitffid laiS OW^B 
Ret witli 0&Es.mmmwXM A* kWmm i s Xd«mt<94 f«3?ifli@esd2jr 
sfe#^ ^remtaeat (3.74«»17i)# ^m fro'^8-*f^i^ ^ffms® of 
i*eol i i s 24»9ftteA i& t ^ ixmet mmmT^&m &&^ mmml&%m 9f 
th« <mt«^jti@ git««f && waH &« Idgli af'^biit^r sitmt for 
ii«^«0tJJ.»8 (2-77)* 0«iBg' f«eritS»»^itifimlelLliBRP« 
glo^ialts @ e3!ijmgat#t i t ^ 0 ^«^i «^im t M t t l « fimeilXi* 
HAS* Of . iall^aHrlfflala was l&m%^ Sa 4i8«c«t# Fmt©li«s 
8 i i# au£fa^« of tb« e^H mmi^xmm tQ tk« outbid* mirfsiM 
0f tli« e« l l wan (172)« 
mm m t^mimml i^eetx'^ft ft«e«ft#r SM HI® s^aipu&e of Qi^rgas hf 
- 30 * 
e<:mld ^ Ia&«IlM mikf tcom ^ « ^irtdflafloi^ ifl&m of tlie 
•d« Brc» tkf« i t &miA hn 9mmmeA Wtmt ^ e mmyvm i s a 
sm^n&its ar« 3L&e&t€4 4|» tli« ^ft&pX&m&tt elds of tli« imN^ 
aitrmt* r«^«taa« ia fim^-ffflg f « a M f ^ f « l i Cl«3j «sA 
f f f ^ ^ J H H Cfm^f f^ f ) #tft^ l?rMlrMWF C3m) s^Mistd ^e 
loeatsd iJi th* a^i« ]^#siti^i in '^^ mm^'smm t@ that of 
a y i^e^antfQ3E«1«,- fli* ^Linifie^id* sf tbt m«mhsm&m fo«i* 
ti^ii f^£ 4ii^it«tid foaieti^a ia- 4i@^as«ft &3r Wl«eiti»« «t al« 
CX7f )• Lo (l@2) d«s€^&9» the 4ii»ir&0xrlie &eid (saeei* 
&&ttt» fiai&i^t«» ^ ^ salAt#) tsa».sf#irt sjstsfts lit l>,ffi(il|L 
£12 vli©jr« %h^% i s ft paeiflamiis l»i]^ixif«^£0t«IUs ai^ tiro 
A«srijtmi« fjfotaina loootsi olos* togst^^r aa^ ar« exj^codi 
3& tlw iaiisx asii outor mkmf&&» of ttio ealX 
frotoiEs in tbeis fia«Bft ^Hs^risw a&A ma^  a l l ^^»a 
taiim havo aa yat ^@a laemtiflad* I > ^ I i flai^na 
- 31 -
phQxemXm C7)| 12 v«r« ld#Btif«t ajr mkmjmmm (1S?1* flt« 
^X&aam mmthsmLm of M.*M3S^iMM- ^^"^ ^ poljrpeptid* hmiaSM 
liy asa polf«fieyls®i4«-«el •l«etirofhQr«3i8 (46)* »0J^ « ttam 
i&s«rt«d proltM any aec«mai t<^ mm wm&h as 2. Vo of tli» 
t o t a l p»9t9la i a sMibriai* (6)« ^i« mUX mml^wmm*§ 
Ate natter* etiaages with fitiieti«i» ••E»§ wk«i g « o ^ i« 
gxsiia ft0SoM(»aJLj df a@ft»s@!iiee3Jlf me nii^i tli« t«r«lwal 
•X«f}t3rt»i a0c«7tor i a oaEfgift c«e iiitafmt« (3J.2» 184)* 
»ol«eislar i^aef•»# £«««ftaam tatm fr»« to BOVO i a tiw flaiM 
of a«ili£e»o (18§« 2M)m 
ix Qgoieiaot Saltm^ (4) doaeriliMi 
of tko j^aimtiaiis of pliuaBs miskbrasot altoe^oBdirial fmiot* 
lo»c eaorgisM t£^S8fort««i«e«tit»i of meoo^^lnlsr psotola* 
(•&29fm i^ aM t^cifio), oi to of ]^1^o«f&^ipli^ glyeolif id tm& 
AOO«83£3^ y UplS Cl^S) Mo«pitb«8l.»« an^ mjo^r p s r l of t ^ 
ooU v a i l sm4k s l i n i Imfmt (eaF»til«l bioi^fntliooia. ASPaaea 
baYo Hoefi ISaatlflod la tba plaaiNi s im^aao of M.ly80daik«» 
t iouf inj) m^ l^ffffofe^ffll i l i ^ M i C^4) o»4 l a J b M i 
- 32 -
(ITf) mm vmlX mm pmilftmmfrmne^ ktxmmm im ^^mnrms^ {213}• 
fli« emU m^^iemm of 3irft»-|^«iti'r* )>&etei:ift e9iEit«lit t t o 
folXmiiMg wisjiiMtt &meiM%.Q$ m»lie seid» audi liie%i« mmt& 
^9hj^ogmM9&m% lAM a«li76i?og«aaim} Aflassi MBM &%l4mmmi 
Wiilfgiie9xm^^m:f&thmt»mm% mt^^^eo^i t«ieli9i« &eM 
ph&9!&h9TfXmiAm9m^sm&9il mfnthmtemmm fbm mm3X rnvt^oxwrnm of 
%bm Q!smif^mgmttr« t>a«t«]*ia» l « f ^ aad .^typfaiaMttelaau 
eostaia tii» tolX(»ri»g «as;/®««s gI^ CNije<i]i*>^ «9p«tc8&0f#ims«l 
QWi phomph<\^liLle moSA ^Ttl^fXtxm&mtmtmmm^ i^tzAloIipiit 
03n%h0tajmm% pisumi^s^idylmo'siMm imhf^rmawmmm^- jiife«sai^5* 
d»hy<iirog«iatM»i i>-«icttiae caraoxypeptidas*! suinelsie o ^ 
mnsytammm Sb« eo^l S9i£l>rsfl« maf ueetula ot%N»r pqr9t«ia« lUi 
addition tQ tii>3« oitod aboro, i*«*f exui^ fioot ^inSii^ pso* 
t«i]ia« aAd triiuasport i^rottino (f&lilo 5)» SoRO lHMtt«irlo» 
phago»bJliidiiig pvotelB* «£• also Xooatod la tbo MH »«a^s«tio 
(2X6)* I t io likoXy * iiido«d «ind^e*» hsiro 1i««i «oeaiMla%» 
lag «— t ^ t an/ protoia •ac t^rotod ^/ a Haotosiisi viiX flad 
I to way iato tbo «oftdra»« isad sopft « i l l s^ ottmia amltoddod 
thoro. I t lia« iio«a mtasmn <lt2) that wtesotod foaioilliAftso 
aad oelX «€iXX« Sliia baetoriiai ox^rotoa a higltXjr «oli;y»Xo 
pofldfeHliaaao ai^ ooataiaa a lijrdr^h^lo pXaana mm^i:m&m» 
boiisd p«!ileil3lia&a«» vliie^ ia a phoi^hollpei^^taiat tbo 

































S 0 si w # 
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f I M »t tb« timt i t lesve« t ^ filjtfltta mm^rmtm* ^m 
f l osa^ ii«ilii^ii@ 9f Mmmo^tmci^tm ham ftrm Ms t i ae t p@ii«» 
elX3.lii«-iii2Ldi&g f r9 t# i i iB | 4 @o^A li« p^£lfl&A i^d ^ « nf 
tittt pyd l .£ i ^ cBupws lias tl ie IH&»e«£%©xffeptidiftfl« a e t i * 
v i t y Clf2# l.f5)* 
i a i f l y t f f f l i l l l l ' f f l i ©•3LJI S0 i^« i^9 i s smsily wasl i^ ^ « i 
• x f o r t e i fsatsistSi imdrntimn t1m ps&tmiMm of t l s siitsxr 
s«ali:taiake saaA m s«<»reti€ f8ari.fXME^e jpie^tsimt tfew »8lt#a«-> 
^ ladiog fjrot#ia iZLiU E ^ e ^ ^ l ^d i s f protsins f ^ ; wasa^t' 
a®s« u i i l i ^ i^ ta 3r«@«fto£t m. &&t«s m^B^zmm f£3t«JMi« as;* 
BlmQ s ^ t h s s i s ^ as sissfs Ci4£} m& i i U 3 f ro ts las v«e« 
mm&« i f i & la£g«r f s m t^^^a tli# ®i:t®£Bsl p^otsia CX4i)» 
B t r i f l ^ ^ a i e idkal iae p^tptiatass ^ J « l i ^ i s SMLIIS IB{HI« 
ss & XargOS adX«cuI« aM t l i i ^ i s p r o e s i ^ ^ 1^ i t s f i i ^ i i 
flgisffia s«iib.i;^3« Qf I^eal i ( 2 ^ ) | sjyuiid? prdtfila»» a t 
¥XI« t^giyla^Miatlit y s ^ ^ i 1^9 p^^fla3al.e i#&39 i s aai ill** 
4«tdimia9& •<»3.isNi 3.6eated liitw««i tii« deU i^sliirsiid ma& 
th« «fa2J(. va i l 9t th« ir8ifp@eiti?# sni tfee (mtes i^m^mm 
nf tJ3« ll£^Bi-#fi|^.tiir« Ii6et#ria (7)« MitohtlX <2^} f i r s t 
i«@i^i^ed i t * l9eimtl.j« Sti^^ et al* C^^3) d3tifit»t#t 
tha t tli« f«Kipla»ie sfsii© ©f J»S2i i mad I f t toMff iS la 
oe^(fi«« 30 t<} 40''/o of tli# t o t a l emlX TQlmmm In tMe 
spmeet aaS pr«finii»bl7 tr&fpst iHmrm hf %h^ e^X miXl we 
Q«ll ^Tel9f« Qi; lti9S9ijr ^^^asA to tlui eeU. iH»^i!ssi«t ^i^^ 
ft l a r g t siiml»«r of 9:rot$iti« @%c& wi t l o @iE|m«s (f&bXo i ) 
and the soimt^^biMiag protoina (fa&le ?)« flie fifOtidLji* 
may l»o xfdI«as.@A to the ^wltmmmxt hf etiM oasotie «i»ekf 
tfe^a^M tli« M-9»-BmP^ %r»B.^0&% C224>t ^^ ^J eorr«]rti»i; 
• 37 • 
a • jLi«^«iifussiis 
K • I|^i»ii«llctleas 
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£•09X1 
m£&ilft9 f l ^ i i ^ ^ t m i w 
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^ m » 
{223}• fb® m^^xmBm #f f«0t#4iia Jte M^m f©iBlpls«ftl« i^ft#t 
ei«« (fatel© i SUA t ) 8©A witli %h® ^©wti ©«Aitlf»« C®)# 
for 1 ^ ^ of 1&« pwmtwimm &r« iai^A&l#« fir»r^tf ®r mm^% 
ay Ml€ eaM o ^ o t i e steek (88), 03g Satoi%titi<^ of miX wali 
«3e 3fftffliiwigiB@ «id i o mot #ff#Q% t£«»sf9i*t ms bisdiaf 
aet iTt ty af iat&et 0«13.a Ct^S, t ^ h f^st#« m^ ¥mt«taa«. 
- 41 -
mesa., an© of 3«t.T5M»a£i«» inmeiivat©d iwlpfeate-toiadliig 
p r o t e i n s , tbtt®» tim binAiMtg protgia t® s u t s l d e tfea f3La.i»ii 
ii©al>r&ftt.t totjt iii.8id« tb« e@ll %fall» Pis^ia. i r^s ie les p r e -
pared b j th@ Ks^s«sk method io not bfi,T# perlflassKle p r « -
t# l i i s (230) aoK do t l i«j ©ttacfe to btadiBg protein® {2T7t 
211 ) • I t therefor© r#p«st£® t h a t th« bind lag pir3t#im aay 
lae fr#9 i s t he pmi^ialMfmixi sp-ae« — &»«eii«y i t ra^a l»s 
p rob i eaa t i c CS6)» 
S r r t r e l of thm p®£"l:alas.sle b l ad iH^^ra t^ i i i s @«cfe 
aa %hQ&® for gsXactasi*, sa l t - a te , and t^bQ®m ar© iu^o lve i 
I n efei»otaxist BM '-«ill aa bittiiii3,s and tr^Jisport across thm 
c t H s»rfae« {232 - 254 !• 
» 42 » 
BAQT&xl^ ASflBXaflS &I|,::I^.X;JC1 
fh0 f i r s t d9tmll«6 aee^^mt of lilcj^biaX dns^ r@@istanee 
was #jiif«ii l»y ifeaalich iA 31^7 C26ti 2Ji®) wb«a h<t c^ommtezv 
©6 t l i la ^ro^lfiai sha^ t l f a f t ^ r the i#^#i0jpnmt df arsiaadtesl 
l>l3tlfeB a« tht^ae e^jents wer* ^ijos^fet i n to »ii4ie©l ani ' 
vtteffiiiary f s ae t i ee s* Mlcroteial re t la taae© t© gip©»tli-
t ^ t € « mk tf©2?-pr©ii«Bt tli««®t t o tfe# 8«#e«@sful t i e ^ a t a ^ t of 
l u foe t imi s disaasas* Mosmowms st »iaa&*r af emt iMot ies»i»4 
t h s i r res is ts iaee p r o f i l e , has !>««« of fi?«at li!^ <»et#ja«Ni l a 
p l ay In OT«>-ralJL ®©i#€uX«ir aM ijfltiaiie s t ruetur® of the 
tiihmm.^ s s^ &cimlg@d s^mimtem^e af l»a®t«ria t a i m t i b l e t i e s 
mumt fe« kept i a Tiew C2S9)« Certala lNBct©ri« iae« gyat 
mlwafs hsv© *^©sKft S0£« or l e s s r#slat^fi t t o acis© aastifeio-
t i c s i290}m f a s «x»apl©t Or©a-B»gmtiv» b^eteriA mm m 
groyf a i» iafe^jg^tly g^sial imt t« a Bnai^ir of i a f o r t a a t 
a» t i l J i0 t i c« tiiat ST® viti^ e f fec t ive t g & i a ^ Of-^ft-pasitive 
- 43 -
mjciMp S\iBiAle iteid|» ri^mm^eln, uQvttM&eln^ actli»i@tjels 
Cf ©t«# »tiaw goor i tct ivit i ' ai-s:!ait §i^»«-»®g®tiir« m:g0&i.^^e% 
@sf@eiall^ istss^tabl© ti^mmthmTis^mitle pw&blwm mm i t h&m 
imuamiOljr iil#i ia t r iBsic £#ai@taaii« tii m@»y ^stibiati«ta 
'frith t}i@ i@pe£me»Mlitj of thm i^m^Xmx diit^x la;r^i9 (aUsd 
l&jmem BPA m*t®3e ii^ (&j^ «m# par ts) &t %h% e« l l ®i"ir©lQf« to 
the i^it ibiotics wliieh fr«¥«jita tli0 s t t a i i ^ ^ i t ef ^ i liiM«-
iaitary eonesati^atioa witfaia the ©#2.1. 
ft!« prafel^s of acq^uiifefi r # s i e t ^ e « t0 aat i l i ld t ies i s 
quit* tiiff«r«at. a©eaas« of tl5@ f^ itpXdalY* aa l t i f l i ea t i sm 
rmt»s BTid astroaaasical @li#3 of l>aet0rial. po^mX&t.iimSf thm 
ab i l i t y 0t tli«s« po^el&tio«9 to mmf^m^ to e«ins:oiia0»t©l 
ehaHfie® i s t:mm£'mhlBm 1%9 eMmptmtlom of baotasrla to tte» 
toxic i ty of ^stieiotle® In duet tSisr«fo^e, to tls« f luxlM-
l i t y -^ f ime ta^s l pop«lati©as ( 2 ^ t t90>« Mli«ai a B«¥ ®Rti-
teiotlc l a iBt^>d«e«d in to o i t a i ea l praetioe f03? 'ttia t r e a t -
ment of liacterjLal iaf^etioas (nai tliertfor« ia t» t&« millttt 
of &aet«rial pspalatioit) that dioe® not dxMHit iali®j?«Bt 
sasistffli©© to tJi# imig t*i« imjority of iiLf®eti?m» {msA 
th#r©foE# tfe« »aj'32lt,f of ba0t®«ial pop«l@ti^3ii) i?«8|» i^& 
to the B@st Aja»g, o«it f ollowiisf sosths of y®ar« of ooattimttoua 
- 44 -
U8«, r8?3£te o f t ^ ^ p ^ r descs-ieibiai! tr®atii.®at fa i lures 
eattsad l»y iMtmettmam toy sti-aiisj of b«et#^« tim% awi 
uiimff^eti^ liy tlie drug 1& J l ^ t | eo s t f is i t iv i ty toate C2®9)» 
fh® tls© af «^«sg»ri©« end rmt« of @pr»aji of tli« 
3r«sidtfi»t ore; alsa® ar« mmally wBpr«dicta3l« aad tb# «a@# 
0f a©c|tiJ.aiti«a of r®3it8t»»©« '&y 1»ftet«ria tii^^r lafe-aratery 
coadltioaa gt^«.» Xit t I* ladlcst l«» of th® likelihdoS of 
jtresietaae* appearing Im e l ia i imi frset ic« ( 2 ^ ) * INi^it« 
til® 0«E'.^a. 0iscarr®EueEe ©f ae?i"-irt4 ^aeteriml r«aistgiice to 
mm\$ natifetotie© i t I s , Imumrfm, not R#e«B3arlly 1JB#'^table. 
'KB.Mtmmi (292) f l^s t je«p#rt«i tfc@ irmg I'^sigtaa©* i s liaet«> 
©ria, eaoa a f t t c tli« antljpiitte^onieal effect of optocMiu 
jToXloifiB^ tfe« iatro<l«etia® ^f a iisiil>#r of eli«B9tb«s?a|»«wti@ 
&:,sstgt i^say ©t>®«?nFEt.$ •••«# i s liaste^ial 4.sv^^mmmietB^€9 were 
ref9i?t«d| @»g» agmiset 9^fh«^iil^)Edd« (295)t f s^ ie l l l i i i 
(294)t «ad str®ftc»y©ia (2ff)« i«®«ro«® ®ta41#s (28©0 
292, 296) feaire glioma tliat t ^ rat® 0f a^p-earane© of ^ c t « -
r i a l inig««xr®«iataac« i s ^isit« hXgk itheii e^^p&red wltti tli« 
ra t« 0f eat&tiaaa i s lii^isr ©rgaaiiiss* Maij^  drui§«r««t®taat 
e t ra ias Ee^94.'t#i l a ea r l i e r papers w«r« o&tsin#4 »©stiy Jg 
• i t r o «mi®r iGip«sl®«atmi eosditi^ms. Jae ta r i a ^^ *•« r®r;a-
« r ^ drug«r«gitt^iit ^y a - n ^ e , rsp^at^d or ecmtiJEK^us @xpo-
- 45 • 
Busrs to aatiliaetsriRl a«®iit« ^ v i ^ ^ a* J^ yiyf* issifig 
s t r a in s o&tiiia@4 iJi tb9 Xabairatox^ £®4 tlids* IsoXat^id 
frim d ln icml s;>*ire®® (292)» f&e t t r » •drag irssistsiae©' • 
ordinaxiljT refers t© g«ffi0typl$ clias'^St »Mcii peral^t Suji* 
tmg forthiMg' ettitiTstlffla l a tfea aas^aee ©f the i ^ ^ {08^ 
2891 292f 296)• iuclj iriif-r#»iiita»c« cXcmss <M8i«rg« by ©«* 
t a t i ^ s asd selects as g th© a^t^- plafiag a piir@Xy sslsctiir® 
rai#* ffe« fb«3otypie ebaiifss i?#sp<@ai@l&le for din]^ r«si#» 
taac« Iji li&eterial s t ra ins aosrfe li.k«lf as® 4u« to tfe© 
foULSW-iag factorsi i ) i sersase t dastirKctioii of tlai d»B#t 
thi0 d?«p#cciiag atrarigly d@ tb« dfl»«itf of ^aet^^'lJil WP^^ 
l a t i a a and i s primk'^iXy toe to tte» sfstfetsi® of anti-djersg 
mi&jm^m (aa4 tii«r©far® t0 tlt«r pse© i^e@ of epselfie g«a©«-
t l o InforiBatios o& tb» g«a<»#8) liy th« b^etasiid «tr^S'$ 
i i ) «l«eir©s©«A a©tltPat.iim of the ixi^» wbiofet lK»w#f«r» 
plafs a laiaor r^ X© ia r«.eiataBo« 4»v#Xop®€aGit| i i i ) f^rmm>^ 
ti'^ii of as aitorod r^c^ to r^ th« soeept^? ^®ittg donflai^ 
t o ttai bi«.et#iei&l e«lX @zivdlopd{ and iv) d«Qir«aa94 peim«a^ 
b i H t j ' to %h9 inig@t tti@ &#$i#iiiiiig on tlMi peim#a&iXit;ir 
pm?iiiMft«rJ9 ifessacisted Pltl* ¥arimi» do^aiss oa tht Ijacrt^rittl 
s e l l ©iiT0l0p«* 
l^ vmiXablc «irS4@S0# 4U^9ii8trftttt« %lmt tlisr* atny IKI 
tvt» t/pfts of dmg-ii^filptfiaaesi e^mstitutiiT* wo^ iii4iieil»3.« 
C28S9 2^*305>• In 1 ^ f@rm«r -lf^» &ra^£e®i8ta]i&« i s 
fita'dl* s3id ia&«2rit«'#l9» wM-I« l^e l a t t e r i£< issstabX* saA 
hX^ r«8i«t&itiMi I s Sffiscmatsatod mi^ nhmn. tb« stx^i^ i s 
protr«ftt«d v i th «a)»ialilbitoa?7 eonevatvatloa of th« dirag 
{88t 289)* fh« rosistaaes of th^ i i ^ e o d eo l l i s l o s t 
irb«B grown* s t loaat for a f<w gsnax^tians* in th« ai^sonea 
of the i»dttc^r» 3Qth tfp^m of rasisttoiaa, a«»atlMla«e, 
ara baatd on »it%tlOB sad oaB ba aeoowoitad for by ths 
frasimt eo^oapta ixk solae^Xas gsoatl^i* A raaiist«»t Tari* 
ttst {a *»st«at*) t^ppmwem ^^atasaosaly ixtxtng t!i« eotarsa 
of baetorlal sttXtiflioatiQaa* irithout amy regard to thm 
pr9W9Sxe* cm ai»ao»oa of tnigy tbs ijmg aaraly aetiog a« a 
a«lectiT« agcet vhttM i s^ l l i i t s tita ea l la that liaTo faHad 
to dartlop tlia imtatimi* j^afialta aridafioa on tk l a prol)l.aK 
of baetorlal rasistmsoOf waa ivtxmiaSmA ^ flmatmation a»a-" 
Ijrols (106, jx^f} mA ^ tlia raplioa-plai^tiog matliod (90S) 
irhio}3 IsrafntaOij a^aonatrmtaS t^s t tlia dsng oely aota MI 
salaotlTo ata&t nM tiia &nit^raaist£»t wstaat i^pa&rs 
baf<»pa axposura to tho dnag. 
rotts tt^tililotioat vMali ara eoi^aaads of k l# i ^laastiiaraple 
- it • 
aff«et tli« etilsilftr rai^^Uisrf t^sv€iiir#a SM %&• %l#«f]i^M«i« 
of prateias as ¥«JLX m« of t&# .mi.«l«le et«yi9 ( ^^ )* S#]li»r, 
tJM ne^aa i^ i @f aeti^i 0f & few #f 1^9 §m.tt^9^t«m 
ft Rlairt v«fm»| f#£ ietitilA vtmxmiemt ^t«ft H l^mr m£« to 
8%^ in jpoftiSdflf^ft ^i9iqmtli«si«» l#«t i t lablMts tiw 
fs£si^t i s etmfOiitiTOt -IliiS ^Bti^iotle aetiiif ms SB ai^l^s* 
coo of ptiot^l^oaolfjrxinrat«« fMo iiy^liitioii im itmi^'^^ 
mt^l»m fh» i&mettvmttm^ lo tlnn^i;^ o^^^i&t liimiisf of 
A®sigiiati#&t | | g | | 31.4) • I t tee ^ « ^ e s^ toXiA^ tliftt 
2 , ^ t iM#t i@s iJiMMtiii^ "S»wilmM» wmtw^^Swm to f ^ t i d ^ » 
ecu M09mt&«sie SaM^it i^ i iW}^ iU. t ^ # ^ A^ttt* toMMt 
• # s -
aii4 sifeim* tir^ispirt (33.f ) • S ^ lat ter lariiisf^irt i^mtmt 
eatisit is mm^amma^ for asttai^rd^i&l. mBfttritf {522)* 2t 
iafaitoits ^ « iaii^x^amtiim ®f J^im* iirld 8«^Mgii^i pe f t i * 
iegl^esa fi^ i t ^ M I hmm wiimm liMit ^^tz i^e la i^t^^e&Ujr 
l a M M t s ^m i^pJ^;d^Mir^ftti3B nf iai&i^^^x«lir1tMi?«l^^®i@l»t« 
(52f)» Budl^ftelii ^t ioft i « ttii^i^«t«& i f i ^ «tt litt«i»i^ts« 
to«tw«^i the iiati&i9ti« ma& tite ai^^^^te ii@4M^^c«^l. 
f^Of^»B9^t«t 0 * ^ i ^ # £ ^ f l ff:£^liiiiq»^t«« 3i»ktb«s ttem 
tli« fistiteidtle «eit t ^ @if^&mh&i£f%B%$m 'sm^pim ClO)* A 
90apl«x is f e r i ^ Ii9tir9«i t ^ sts&strat^ a«A ^ # Mitlliiotiet 
- ^ -
ln©offf«sati0a Qi ^o«oo®iln®. i a t o w a l l i^-«»«s^i l«€«l^ 
aat@3sl.al C3t4) | i t i m M M t s ffe.9«pto*«*is©tfl^ii:«®|'l«>f«atft» 
f ® f t i # « t»«aia,#©.aii# (5'25* 516)• l-i6ie«tylglm@0s^^Jja®-
6@igLtaimimf l i p i t ist«SBiM.I..@.t«8 a»» 1toTolir«S i a t%M» Me« 
a |^ th«3 i8 d f « f ^ - i ^ i f i e olig^a@r limMmg t ^ t« i@to le 
f i r e t l l f i t i s t e j » © ^ a t « t ^0lypf8flsyl"^»^-&«a©#tf J^me@i^B-
« la# i s i j y ^ i b i t d i %^ t«BSieifl8feSa» I t s ssMfeast te i f i l 
e^t im i n M l t l t tfet« f tfti.d0gl.,T©i» ipsll i .#sis» w i ^ tlui- sissmiKft" 
laticaa ©f iy i l l -#-Hi©«tf l®arM^l f # f t i 4 t « ( 5 ^ ^ ^ 3 ^ ) i a Crm^ 
f©8 i t i i f » ^ l l s » Srai-®^E%lip# &aet«sia «d?t- r«JLatl^«l.y 
i m s ^ a l ' l i ^ t€» tM@ ^ r 3 i ^ # f a» t iMd t i@8| t M s Saves i t l t i * 
Ti-ty p j femisa^ j »« f l«# ta t%® i a a t e i l i t y s f t sMteMt lea t© 
p«metirft1« t&« &mtm mm^rwrne &t thmm mn^mlsmm C M ) « 
hmmt^c an ir£#f i i t f tbX« «iria«5od m^^& h0 f i?»s^^tM« ^ » 8 « 
8a1itei0t les tmm m ©o®fl«x '&#tif#^E tli® p®fti<i©glf< 
* 51 -
fl$x tia!mit.ticBi %& o^&m C53lf 5?tU 
P9m^elm%9& %M.% the f ^ BtiellllA imMliitft t t o eyes^»11iilrliag 
smgg»«t«i t l ^ t 9^9JLeillia vms Hi i^ali^i^ of ft©yl->&*al»» 
p9wtl&9gLfesm ^^mxmxm the ts^sf^ptidi&tida £«««tifm i« 
laMbitad j^r l}«t»»l«e^» i^ti^l@tie«t s^HisuUyf iai »^1«» 
I)*> t^la3^1*«ispB« i»t®jaB«ii»te, witk %hiB »tloa8« 9f t#3aiBsl 
t l ^ i r««<iti-^s mith Him tQtmm^lmt @f et eir$«»»l|jifc loiS ^ « 
eoiie£aiit«ait r«l#&3« of m» (m^fsm* In thtt pr»««Be9 of 
psaieillifit tbe in i t i a l seaeti^ei .^•iPalts iUi t&« teiaAiai; 9f 
as t ib i s t i e vitli t te fosaaticm of «K ijisstiY* fiail«illoyla-
ted «BiiriM C3!B)* tt'@v«v#St i t mm ^m&imatjsmti^ Wss<mg% 
a t r i e t 8t«r«oe^#id.eal ei».siit£ftti^i«« thut envtftia &t th» 
* 5i -
*m^m^e»%m m&a3k&m** i^rtdthosls T^fidxNii tluit 1^ « ««BM 
aeilTtt i^t« &f til* tri3Mit«ftit{i^ @« ^ t | ( s^^^jiifNi smA ItlMs 
iBiilbit^r m&&9il {33^} p£9^»m tlmt t&« aatiliiotie i« n ^ * 
to attaia m mmimm&ttmk we^im m3jk%9A t& thmt ^ me^%»W» 
i?#i^tms#* iJi t ^ ffita^ri^ pm&tmiM {mkMfBm 8fitdi«ii t ^ .§%•«» 
%& ft «it* &^ tiM «as|i»it otbar tfeiai t ^ &etiv« •!%•• I t 
diae^a* a^« s^c^Joet t9 f«^«illjt» Ity^i^biti^fi (3d)I l^v«y«£« 
tto» s i t^ t l^f t se^na a i l t t l c fmsm mm0S'&&t&^ wm^ %h» final 
ptei^xm im» m& tms aot «a«rg«S «igpa.ieitljr* laaiataaflMi to 
b0ta-»la«tMs iiitiM#tiea v^old ^i|Nmi af^ ami i ) i^# aMlfiea* 
t ioe of tlia ta£«»t tm&ywmim} to f s»v^t tba lattsaottim nf 
t to targat i«it«e &m folirp«ptida eimUia} ta^ t ^ tattiMotie* 
vMltt satidJiiag ^ g ^^^4ft ie ae t i t i ty of «&89iM«)l ii)tfe» 
icir«3.opui8t &f *tfAmwmie9^f vMeh wmkmn tli« t9l»^«it atr&ia 
- 5 3 -
Qi the (»?|^ yai8© vhiiili will ps^mw&t t^ a«e«»s ^ tliQ «st i* 
bl0t le aolteitlM to ^& tipr^«t ^i^riM« (lC>)t t!ii« tii^pva-
tmit to 1»«t»-l&et«s aatlHiotie* ^ viirla* sf th«iir ^ I H t f 
t 0 !i |^9lf9« t t e bota^lftdt^i .sing C|p«aleilliBas#« i^d 
e«9%ald«p«eia«««8 § 3!I8) l^e tof tUmermi^ of tiM f»ii!&€ lixOe-
S'laseldHMAiatod w&l@%m^ to «B^&iotlo« «»« fi£«t 4i»» 
eov«£«& ftHottt IS tmxm m$9 itt i^^ psft %«iffiniM of tlio 
»A «ff«arri»o« of ^ a t l p l o 4i:mg sesistimeo ti2£iag i» 
hzisk of ^ e i U a r f dysfrntosf ( ^ 2 t !S 4^)« Sfov si»o# tl^l« 
tijio tk9 tiaozpootoa i^p^inmoo of • nm &s mmfmal Sm^ 
soolstf^oo Ims li®€ii • €la« ttaii plmmAAm iiigM li« ianrolvod 
as eazxiors of i£^^igtti1iioti»ie#sl0taiie« g^te«t asd In 
maaf eis^oa tlm *opldimiii stralms* of tbo p^tl^g^et lirrolfitNl 
In tlio oittl»softlc liaa &9@» fooni to ^ t a i a «i« os tmsm 
ir«i3isteiieo pl&8»id9 (?^)« SFootayouI^ oxtti^^^ of tbis 
&r« tiio txttmalTft i^iflosiie of HaoiHsrr darsfutwey S%« to 
M®MlQ& *xiri»f 196f-T0 (542) aad 1^@ »!m«»l»t ®i«LlfE imt 
tke 9f i€€^le sti^eis was f«^!id ' ^ ecn^ljs a fl,%^id€ wliidb. 
scale B^f witbJTsi^s &f h&mptt^^mmti&eXmt^' inteetlflfa 
li&r@ l^#^ mhmm %o he tet t@ m iNurtienl^S' «t£ai» #f m 
(341. 344). 
lx«af l«« o f t l i i » sj?t tfet fijofiims* ^ a j r e l l «t a l * (345) 
&&A Qthm mtthUttm i s b-jth I » ^ ^ | H » ^CJ l l i f f i to t e 
B#gmtiir# &aidlli# fi» tfcl« o«%*3^^ «i# p g t i ^ t wms f#«^ 
t@ hm i s t e i l t ^ bf t^rt# 41ff«s^i% flpeMtfs df «i«r#»s^^d^m 
- 55 * 
C3SCI«»?!§4)« i U t ^ 8 9 m far iAQls.^ i& ^eiai tiaet^rim «iiist 
g^e t io «£^«irimiiils, Si« fim^^gi meexlwA mam gm^fi^im 
martoxs cm t ^ i x .gi^ ^mitf vliicfe «i^^«A ^»iK 4«t»<itl<»i l a 
iatmiduoodi iatfi thu »mm eti l . Mi« ^ %hm 9th& i s sUj^mi^ 
reMtiamMf #f the iidi^aai^i: ^ ».bieii 8 » ^ t'^LnttS flj^o* 
- 56 -
Sl&maMm lao3jit«4i tsom dswMciiigRtir* ]»aet4»rift mm 
1i« AiTld«d into ty® »iJ«E gro«pM X«xff« pliNmida ( ^ 30 k^) 
that dataxalAa mH&imn^^^^ s]rstfmit «a^ ^ aMaH fl^wsilila 
( \1Q kh) that i@ list* geaav^ t^* CalL II» a i^alX nmm 
affiaju^ttra fXassity e^M ba noHiliaad witli h%^ affi* 
einaei' i f tlia tt%lX ^Lm &&m%&ixmA a eoalogatlTa flaaaid 
(?$5)« CaX 3It 9^3; «c«^Xa» eaatrUmtaa not mt%s t^ 
*9xigi& of t£s£Laf«£* Sfijk aaqtiMiaa (oari t}« tat aXao Kaliili^ 
antloe &mmm thaA «ra aaaa&tial tme Ita owa traaafas {556t 
357)* Aliaat oiia-* i^j?d ^ tlm total plaasld MA la 4avatad 
to e^djugEtittst, both fas oimjitgatlra aad fiQB)»eaaJagatfra 
pXaaaidf tMa a^ Bpasaa ta tba $-»10 fold aoialXas ^e&pos%i,QiA 
sa^ttlrad fos as^a^Biaiia zapllaitiaa (7!I8}« 
fiia ia^rtiUEiaa af a^ijugatlm to flaaal^a la 1mdal^ » 
XlBad by tlia XAJ^O p^awsta^a of titan that waooda e<aij»» 
gatiaa afvtaaa h/ tha lil^ii^Mid that «wmi i^aXX# »em^ 
emk^v^mttwrn pXaaaldia :£ra4|^ @iitlf luxsf «a p^ f «ai4 parhi^a 
nobiliaatiOR saaMt isii by* tha xalaitivaly Xasfa 9VOfortl®& 
of tha pXaa l^S MA dadii^taft to thia foaotiott. f^as em 
e'volnts oaacy fotet of •!«« thia Ij^osta&oa la not 8BSp£l»* 
i&gt aiaca aa a iraatilt plmmi!& gmi9B ara hettas abla to 
etuEflTa* Hratl^t ^|agati<si allo«a filaamlAm v^^witadljr 
to axpxaaa thais 'fhoB^tr^a* B9sm9 In dlffarant Itoata im 
- 5T -
|w#ati^« f l » ^ i 4 t b m a ^ m me%^T$Mk f©f«lstiMib &-!«#-
mliifjii'al© a»^4MKBj'Bgstlir# p i s»M» sigf hair© t&« m^i,ttk^ml 
©©ff eas&ar C3Sft)# 
malts t@ %« f^mA ta iii©ttsi.«il. f«f«l&ti«s« M «i41tia»8l 
tfpe »f «ait to.s mm fe«®a x'##o#i^.»-^* fl««i au* toowa a» 
•9 0f Bi4 witb.9iit %&# m.s# of ^ « g«t«^alis#i g«e^is¥lasti«i 
s y s t ^ willed l«@ft te elassieal r#«^&lB«tl&a C^CI)« ^ M « 
- fS • 
mtimLt 2 said 8 % M Cfaftl« d|« •£• m&h»%mtl^€Ly Xt^s^ 
tkaa t^a« imit« ultft me^ MUy siatJUy? pr9perti«St l»iit 
I«ith^r t£aeii^#^si8 max iMmsettm 
i^ tt^ Mi (i£ tli« ^mmmmmtmi, timm ^mf r«l^ t<»talJl|' «i 
x#93.i««i« f^? th«ls «^Ueftti@B# Tim mimm%l§^ tmkimm of 
infdz»atidfi C**l*f £»«i«ti^i#« tinr& f^t* m ioitiliiiitle) t s 
pass l»t«ot fir^i <»• etX^£@9iiaiti€tt vait of ISA to wm9» 
a^iiait wM,^ i s a l l i#«at«i iritMs mm s^i€ft sf tlw «^^e^ 
f«S s«aifi«Bt Cl^)* Gai^Stti^Bt wit It ^la iiii»?«ftaa in mi^ a» 
nulax aaae la t&a a^slsiti^a ^ t^prafiriata .^matio saj^ e* 
ara and t^e a^Hi^ af tba nml^ e^ t i ta tad cafHeaot fa 
act aa a tra&^foaiti^i dimar Im ita mm M,^» 
MwetUme eimfi»sati@B tfeuftt iaa^rtiiam M^ms^a lailta 
and tiraiii^oa^ia ara' at^ci^io dr^ilJKiti^ial asita baa 
tmm dataH^ aittiiaa as t^a aaalaa'^&a aaaosiNma af 
- 5f • 
f ml»l« S I 
a»f< 
f s l Cl?4) 
fa2 Cll? 1U)10) 
f»3 (RI . ) 
f»4 ClX) 
f a f CJE 47) 
f»6 CJS 72) 
tmf (& 4®?) 
fa9 CfMMi 
Tmm ( 1 3D0) 
fiMoa i t ISL} 
fxmi Cpvsi.) 























• 431 «• 
%h%«9 etmdmm hmx^mus^ & ^XmsmMm-^ mA &mm W'mm tmss& to 
s#X#0$^ for B^m&fm 
*»^s»&I* ^^^@i»s tuvs^ia .i«%driEfe.t %iiff$i»« t«i#«s^t^r9»f. 
ts)B^am9& tm S9@l®tm>mt iimnMm tiKi4# iitt«3.# mM all. @f th« 
8 »traiiis v^r« t ^ t « 3r#ti^te^l» tQ w»M0wm emf»,e« fasttss* 
»g«sit«t h3ii9r«ir« AttertiMMd t ^ idi^M« ®^»t« of '^tw^mi,mm 
• 42 • 
tr»a^sB.-i« If ib« e«lls ir«£« f r«tepdiit«4 with i^^mtmmf 
pirGt#i&«« as "^^H as fMmph^l^Mdm^ wmm siidna t@ hswm 
X«alc«A €imt .sftase i»e«Mti.i» vitli i^X^tare* ^^ln emiM 
&gmitm^ f^ l ipids m^ M'^al^it ^t t i^ss e&&M hm S9l»)>il-
i s ^ 9@t of «Kf«].0p« smtorasss* 
s«®i0t&Bt »M simsitivs stJSfainst tton^lt p«3fsist«st2jr tlis 
img sg«fit#« I t ^mM to« imit tJ^t fm^m* tM«cs «x» sons 
qmimti^tiTs mti, ^tgt$M%mttv9 ^iStmsm^nmm i s ^ s UfM «ai 
fftttf a«i4« ediiteiits ^amt w« li«ii«r« tlist ^ # atijos diff«s» 
•ae« l i es la th« fi^tsia #«mi«ft% df ^ i^s i s ^ ^ s s * 4 fsv 
f¥©t#li&St f«a®%i®&ll|' mmts^lXmlL lif fl&^BlA g«^a«St «£# 
l8t3»>#iiitsS M%Q ths i^ ^NilcifS Isrsus SiM tlisss &s«t m 
e^ifxs^ttislTs |jtiF9sti#ititm« £^s ^^. t^niaf vdi^ to -^lis 
sires mA with tl^#s« s^mlas i s N^laf s^ie^tifstsS i» 










f l l f l i lOi . 
CfC4) 








Ant ib io t i c 803Li3ti^at fb® « i t i1 i id t ies v«r« nmsmrnH^ dlsaQX-
v«d l a 8t«dLUsiMt d9ii) i l«~dist i l l«d fi&tert usi&f vteiriXiiittft 
i30ttX«i fo« s^ciag &fp«epsi®t« aat iJ i iot ie «ia.iiti«aMi. ^^mm 
— 65 • 
vat«3r 0S at f£ 7*0« « « ^ ^l^olTwA l a f#p3r9pj*iiit« 
for apf£$f£iatd ti8«« Sdxmallj' m mtotM^ &f tm. «eiti^io%ie 
i t M» hmm tb« ^•9jnrmti^tt t ^ t tli* *m9t^* wmMmtaSMtA 
*lli* pH Was sJi|mst9i b«tv««B 7*4 ^ i ^ 7*6 • 
Bmet€N»trfft^i« 10 ^ 
¥&t«3r 1000 a2. 
fhe pK vm* sJiju,itt«d to 7*0* CIIae@.s9t ^mmiXw^ in watux 
and a^td^lavftty WMI tMwi^ &ft«]? tti« etl^as iMmstitiiasts 
•» 6 © • • 
^* Iflilflttli i i t l l i f t i3T$h ^Mt:im($Mg wmm $Mm mmst±t^^^%mi 
Sm^^j^ 3»TX p i 
i«»4l»K Qlt^mt^^M^ 0*47 p i 
%i(l^«7&^ 0 , 1 p i 
Ci^^l^3@j 3UCI ®Bi 
l,»itie ae i i 0»$7 lO. 
- 67 -
CmOi^  9*441. m 
11^1 0.7448 #1 
«a,t«s 100 s i 
fh« pE was ad j t i s t^ t^ S»d vi th m 4iliit« JI«OH solmtioa* 
fsds 0.6057 m 
Bern, 0*2922 ^ 
«stair 200 @X 
the p& was ^Juat tA to S»0 with & dili^t« H&l soXutiim* 
5» t3?i@-^ < .^ ^f-f#i^ « A ©tock 3>lntimi of 28 vas p r e p a r e , 
f s i s 24*228 ^ 
»a t#£ 109 ffil 
^ t 9 r « HIM* 
IB 100 All Siftt iJl&d V f t t ^ t ste^SMeiit asA « i ^ l I s 
flMffill ^if^^lflr $%mmm Ba«*t««iaX «tir^a« l»«lmwii^ te 
Atttmrmit 8t««ia8» v«£« isdlftted firos eliaieal mm^em* Tim 
ia i t la l i^Xftti^ was f«rfi»i»^ tlir0a# tb* eo i^rt&9j of 
IEieiro¥l#a.ogf B^atrteiiBty iavahaslsa S^ farm Xedieal l^llag* 
this eoUsetidHt str&ias Heloiigisi^ ts JblH^t g l^sJsUs 
spseiss* tfSflgagiaQi» i ^ t.yiilgagis v ^ s srstsaimtiGsllir 
- S9 • 
mm& slaost sOJ. of tli» ISfO ©traias w®r# fo«iiai t® to« rea l*-
t au t %# lew a<MM« 3f (mlflii^iJLi^M® C^^ i » i f ^ i e H l l i i 
C*e)# fimm» mtrmixm ar« ©atftlogaM i s tlai Miri#i«i ©f 
i^B imS. 3£e ais^exrsi wi%k a sttp^rseeift in* 
el.imle&ll|r ls@lat@i 0i^»««^%ly@ @trmi»8 M ^ str«|ji«t 
wMieb %fil(mg«d t s Bs@ti«£ii^lAt Kl#^#Ul«« fmmt&ammm mA 
a^i&«r #f ^ t l M d t i e s ^ %li« r e s t ^ img simsitiTe t e aU. fli« 
aati%i©ties# Out 9f %he»m ©t^rmtes, 33T w^© B^ef^I. ©to^ala*, 
3.'?^ $ Ele^^#llm Coat of wli£@fa 81 f^wM t<i 'to* g.i»g^iKaiiap 
Stxaima ^ e l ^ i m g to p«tin?MiMsgity* j^ggRtl» species 
««!% r@0i8t«^t -^ ^KpieUJJa C^) tM,mmm'^m&iM&l C^)f 
• ts> -
beslioaaj;^ jyp* oa* a«* ^ i * ^ » * 
iJWillTt.i fh 
Bo^t l -P i atx^ainet ^irb^arimf @^|«iftt l ir» 1 flftss^lUiy 
t i i« s«c5lt i»g «ii2ft4 c^^t lB* lic%ifcV»S »8 ail «itt l l i i@ti»» 
s«a«it|.ini 3iraaHE^9#fttiv« • t ra ins* 
y . ^ l i ilH 1.^7 VS8 0i»»Tert«4 i s t# t^« 9«i« i t i7« Ail XZWB 
m%iemiM$ t ^ fsir iet« *wlXS*t|rf«* 11 %Ztt I s CA U* s ' ^ s la , 
aR4 i s i s ^ t a i e 1^ jyn 1 2 ^ t w M ^ I s im E* s t r s ia * g^ i i ^ f ^ 
ot^ oalss i^i Jlia^t m«tl,4imi drisigs»fl«;js4 ts- tbs SNmsitiTs 
A^ 3J$Sf I s aa E*^  e t rs in » d I s i s o f s ^ s t a t l is E* s t i l l s » 
AP ^ ^ * f«yuljafi|4jff l l l a ^ l . I s m M,'*' s t rs i i i t i r l i i ^ was 
f ^ s t r i d a . f t i f f l V j O i f ^ l ^ 2ai0 I s tiMi •iti3J<-t^^« &* 
stJ^slJis v M i ^ irss iM»^MIias o£imi«*-ssr«t t s iss%«sls« 
t lTS 19 IJ34» sn E*" 8t»ftim« AXI t ^ E"^  stsidJis 
ss A|i* <M* I* B^ 
** 71L •* 
0txalji« toi^ ^9^k ms^ la ^ ^ s wmek l^m 'wmetQWB •J^iHrlaemta* 
- ta • 
SMMM. ^ 
iSsUyiiyEi l i t ^ 
ME^^^M ^^^^^^V ^ s^SKKt, 
jaEsn^rmf 
wf^ jy^ ^Et JAS f^ j^Q^ 
IBM, MM jyoiiAi ^ ^f^ 
5 ^ 
1«3 
Ba«t«rlft Fli«RO'^ r?* E«f«e«i«M 
#53-1 
# 9 > ^ 
#62-1 
J42-2 
c«oo jidf^ I^K"^ I f i^ Im^ 'S^ 
•i;^ B44 tonil 421 / * 296 
IflmmdAm 
ET02 » i ' ««* m^ asF ^ 5 
&751 If* 5«« 
1906 Af' SB* a i ' ISf 
fBB302 C^ ff^ S«* Btttta^psrsenal 
- 7 5 -
mmmm 
tmBH&tltm fxoa c2iJtieiti aiiiipl«« wmxm mtrmk«A on »atsie^t* 
Agar 9l«^t98» k mixigkm eaXwi^t »£%m pp9vtli s t 30^6 fos 
Xati«a» a ]^«arifi«d ealtiar* irwi olitai!i«<l* lr«itti]«tl£y 
pick9A «# ond til® ^«ti#tla m&xkmsm reX^vmt to a^tilMiotid 
r«si3tiiiie«» Mhltk lA l«ol«t«i a»iiM!iiifatiT« strsiaa iiaaA 
l a tlia praaaat study psm^A to ^ oi dla«rat« E plasadda* 
vara taatad* l^ia taatiag a^iiHi adntaiaad t osa a&ti* 
blatlea agelaat vkloli a parblealar atraia vaa saala-
taaat to* fha j^rlf lai atraiaa tfeua alitalaa<« aft«£ 
t h i l s ranlataat om eaaaitlTa tftkaraetarlstioa to Tarloiia 
antlblotlea'^ h&m baaa aaaartaiaad var^ kapt at »4^e 
aa atali etaturaa Sa aa^ticat-^igaar vhleh o^italaaA at 
Xaaat oa« of tlta aatiblotica a/?;aJLa8l vhieii a ij^ urtleaXasr 
atr&la vaa real ataat* fimem atal» wwra propesljr vaa^ 
a^alad* JPor da3p->to<-day^  wack, iwefa atraia vaa leapt at 
4^ C OR aipas ala&tat vhloh also eoatalnad aa aatllilotia 
agaiaat vhloli a partiouXisr atxala vaa sraalataat to* 
l a ^ eiaXttiva vaa traaafasrod td fraab a^aata wvwtf 
m^mtb* Foar va»-*a«alaA atm^ e^tcteaaf a alz aoatli paslf^ 
- T 4 -
%hmix M^ titmsm.etmtt6U.Qmm E#ne.«« «ta1i 4ml^is«»* fur mt'^ 
i n 0old« 
sac^ diititoioti<H>r«8iateikt straifi towflp^ yB -f%ucioii» itstibio* 
t i e s snd, th«r9f9r*t th« »»i,c*» of thss* watililotles 
ag&iiE«t tfaoiNi »t£aiB« v«rt d*t«CBsl»id ta»ifi# madsXf th* 
aethod &f EosstuU. {58l>)« lutsiioit agar p3jit«« edntaialag 
^ad«d gd««8 of isdi-ridual ast ibioties wmm »90tt«d «lt& 
baetariaX eaUs , fz^nO^ grown in i»itri«i« l»n»«li («t IS^ '^ C 
fO£ 16 hr), dilvteA la dicti l lad irat«a? td eoatais afeent 
:^  z 20^ Tialil* ealla p ^ al* A^out 6 - 2 0 d i f f « £ ^ lia«t~ 
ariaX Moq^ Xaft eoul4 ba aonvieftimitly spotted OBtd t ^ a^ti* 
toletlo*eo«itaiJitiis fXataa* CfwtrdI i^lataatirith^it «tti«» 
biotla«««a3r« aXv^s iaeXud^d* %c i ^ t a a ««r« iaea^atad 
far 24*40 iir at 20^0 m4 tha ia«i»a»« ««s« d«ta£»l]ied« 
w&i^ da^iiotad tlia aiwlwini astiblotia eonoietciktloa vMi^ 
reatsiotad eoXoajr format ion* 
aurfaea s^artassiaatat vis* EBfAt CBfA* HI9fAt sstyXtielJiatli^X^ 
- 7 5 -
eliaxiuitesMsties <if Mi1i1ll.&ti®«»J?«si«tiiftt wmM •HM^sitiv* 
i«®t®idal. strfti3i« ««£« g^mm t&s :ti Us mt 33^0 
a t 39^6 iritM a aKNI«rmt» alti&iiig* fli* Of t l ^ l iimmltf of 
* 16 -
t«»t« mm§lm after appropriate li!.t«xwalL» #f Ujam 
Qt m %a«t«ei^ i^a.t@r#t mmimm^^ «l m iwvgljis^li of $m i»t 
i s ft ii9&?iii£» of ^ t l ^ ^ l ^ Aimmm wmtm£i,mLm f@s t^in pm^ 
f 9«9t t ^ 9«llJi wm:^ ^emm srmtm$.^ I s 30 ii^ witr i«i t 
hr^stik m% !©*© iiit%^a% itoskiag mA irere »»«4 %© Jii«i€»lat« 
^ w3L a^tnimt ^£3tb mJLmlit^ mA if»£ro fter^»£ fr^mt f^r 
« to .* JO'C n t h .hi*ta«. Aft« «>• pTla*. t h . « t o l . 
- 77 -
aii« i^. from tbm alM»v« i!»«$wafti<ms ir#r« t^«n. in tilplierat« 
im tslxmABUm, Gups* fli«:ji« mtpm ir«v» kopt at 115^0 &9mti» 
alg^t t i l l , til* edilA ii«re thoroa^s^j^ ^xf* 13^ dbri«d 
tli« mnas •ftXa«« &t %h9 « 9 l ^ t » ir«]r9 ti^im mm tlift &£?' iraight 
0f ihm e«Il« ?«]? ml* 
gmd tlMi •p0«ttr(»|»biotoa«tsio S9i:.^insm ef tli« fsrovii^ cmlt^tr^s 
from iiic set of VftliiM dt»tftla#d fi»a 9«d* ]r««4iBg0* fh« 
djqr w«igfet par aX of taoh fltsftia calibration eiij«v$9 v^rm 
olitttiiied* 
y^ft^^ ft^mili y | ityft^yii* Viabl* eomts ©f ^U %&• o^aa-
!«»• ua$4 in this study v^rs d«t«r»ii!i@d in t r lp l i e s t s bjr 
tskiag 0.05 a^L of sXlqisst^a of autrisat fe^rotlt growing e&llm 
i&t 30^0) vliieh vsrs 4iXut«« into 3 wX 9f d i s t i l l sd «%ter» 
ana v h i ^ ir«£« finaXXjr diletod b|r ta^da^ 0«1 aX i s 0*9 «1 
of SistiULsd vat«r« thm flnmX s s^ ia l l j dilatsd o sUs «»r® 
aijtdd vitb 2Q 1^ of aatvldiit a^sis kspt at 90^€» sad vsrs 
plat«d* fli« fXatss vsrs iaoalifttsd at 30^ C f«r 24-'36 lur 
and t a tlabla oduats 0f strsias wars datsiasiaad aftar 
o«nmtiag ^m eol<»ii»s <m j^ Xataa* 
ff^lrM^i ^mi IM m^m^mM* ovaj^iiHt cm^r^a «£mm i s 
statioaacy f bass aitliir at 50^ C or 37^0 i ^ Sa ail^ffir 
- 7 i • 
tt'iratfe -^ 14 gsmm fa r lib^at 5-«4 hSt i f t t l i « f wltb^at »fe^J»g, 
t i n t ^ «#11 w w ^ « »«&^i«d to a A«asltf @f ^ i t m JO® 
ws® B»«i « i t k esstmla '^ lAia^ i i t ieaa ( » ) • ig^i»«meisttT« 
111 § isl a » t s i ^ t teotli mt m w&%ms$ siiskss' (500 iqpt) w«*« 
i£#€idt3t^ i n ^ al. &f fXMaxn^ fir«sb i ^ i a I s 2f9 a l -
ttae@»gfe ©est^ i fagst i^ i M eoM CfWO ^m t&m M site) nai 
w#^« e#U««t$A M M si . # f %ii« ifsme l»mff«£ P i f f i i ^ P t ^ ^ i 
t® e^atsla 0«S B i^ @£»8#* f© pi?»faje« ly^rnys* t^^m^m 
a0 ®is aa4 i i l i * t # i 3. i 1 ml%h %ttm 'mttm f l CS^OK f » 
fir«fftcmti^i « f iO fA - l y ^sp i ^ ^&«is#fl«ast»t :i&fl. tn m f i t t s i 
- f t -
a t 603 ^a* 
Qitm-mm^ttfrn utrmian iNir« gram w # » i # r l at ^ ^ 0 lii 
IQ «X » « t ^ » t ^^tH »^i^ti0ii m^ w«m mmm «t Hl'^ S f^ i^  
tw£ito»x g£mm with simkiMg mt J9^e« ^m t^is timm ^%»SMI» 
mA ««£• <Mmtri^§^. isim (^^0 xpi fur 30 sia> «BS %hm 
t i s t i l M friit@r) ^Mt im^«^^ t3 .^ witb t s i s iuffoa? ( f l 7*2)• 
HBf4) Has »t€e la 100 w& tietm huftms ( ^ 9«0) &ii4 ^itt 
eft e«ll8 m0x% w&mp«&d9& tm tMie Miiisa t»w 33 ttta at 
tMQ>«£stiis«t m^ ftft«sif«^8 %li« aixtisjrv nmft mm^xitug^ 
iW>Q xs» fm 10 »!»>« ^ e «i^«]^iatfmt ttais 9^taiii«i 
ii$jsXfm^ @78£aigM eigatairt I @i txim ^ f f $ r ( ^ t*2) ia 
- as -
f0r 6 Its t ^ 1 ^ ii#Xiitl4Mi vwm km^ m% 4% f@r wmti^mm 
0f @iuip«ai«i^ i wfts iiix«i with $ wtl &t M' M 9b«l«tiiig a^^st 
l a tsds Imiime {fit 9*01 i ^ t&« THIIOI* wan vmMm i^tii SI ml 
km^t is m ifajrti&Mlar liaff#ir f^ar ® f#^i0S of t i i ^ « ^^ 
u®m$. fox €!•€• r@adiJC8* 1^^ 'wmXmim iii»tftiB®t at ^ 0 lai imm 
em3i9mt%9SL iMtQ t ^ i^ tisw t^® 9f uste^tml 2. i^ of d£:f eelXs 
ensOJ li« «a^e(rl#d ^ i^ l^«9 into t ^ »9dli»i fipto i»iiiet« 
with a ii^islty of ^1 2 X 30 e^XXm p@r n l ir«r« #m«f^.^ 
• m. « 
ttiide f^to 30 » i vil l i %lm Ma» Irsff^ir* m» 
ii:«$t ftt 51^e i^l VIA tfa^^a la m vatei; Hatk (99 dseiUj^ 
ttmm f«« «lJi)» Jlfter Ot 1^ t^^ ^ ^i» M O ^ M ««?• talc«Ei 
eut e&A -rialil* #»ist« W9im wmOm* 
l^yaia of «ella l a 1 ^ BBB»g«ic» af ^^lato«it f»«idEi eiOla* 
pr^&£«d ®m d»89£il»«i a^^^t v«^« 8a^eed«# la tct« Imffi^ 
<1^ 9*0)* vi tk « disisit^ @f em 2 X 20^ CNIIIS f«ie all, m» 
Bttsfcasion mm flmm& w l ^ § all df 20*^ it ebalatiBg msmtm^ 
wtmSm Sa tlit ^w« %iif f ^ ^» !^iA -^o 'VnSaa* WBA m^« « ^ ^ Id a l 
ifitl i - 1 ^ imm ^ttms* iaf f l9i«at evils w«r« aAd«A M» tlmt 
tlia d*&» at ^ 1 m v&a ajpatataa 1« f ^ o&alarolji ««ea aaSs ia 
tka mat liaff«r« «ltl i ^Ai t i#a of iaet ts ia l misptmmimk, la 
tk« a^««^a of %&t elialsttca?* SMs lAi^ iro^ tlm ^i«ic«« ta 
axtlaetlon mUnm tJaat ^^ w e«2JL« ^id^nNrnt vi%li<»il thm 
pMmmm^&m at eh^lrnHng e^sats* f ^ trnm^mBtsm wmm kap% a t 
3*^Q 9m. tilt iratex imth yt^th shaMag at 100 9iMililfttl.^t« 
par ala* mmplmm wmm* Ukm oat at 0 t iaa m& aftas «va«r 
koiK foer A pMsic^ ufta 4 lis* ftit iralaaa aUtaiaaAf I& tesmi 
of ehaai** lit o*t«i vasa ^mm&rmi^ v%%h ^iaag#a l » o«&# 
•alaaa t l i ^ ^ « o<»itaola aaiasv^ait, fha dlffmr^aoa ^«t«af» 
thaaa vai»«a la tha axt«it of I ra la t ^ t oalXa w^mxmmt la 
tlia psE&aaaea of i^alatora* 
- aaf -
iag Bgffiittt^  «£« eiFtlimtti lif Jaimef*m mtthoA i'^^} urns ^m 
&f^$Mdme wm^t^ iWi}m BmiM9 masm^ mllmtSm WWM «ift«A 
PUk m i l i i f l f i H ^ ^ f»i©i»«». ©f ISA l a ^ w »« i f«m* t» t 
MIL fffffiMl^fP ^ A »Wi^ i M k ^ eat « f t l l« #i«lsl8x<. 
VfsM •atim«%#t tlirPBf& ^Jieiml 3m$mti&Bk Cl^4)t i ^ t ^ ii£3ir«ft 
ft ea t i s fae^ ry a e t ^ d * 
I " I i . ' — - — •• - • • " 
b l l i t f irf «w;tibl«tl:g«»iresiiitafi«^ f » ^ ft* s t r « i i ^ l i i t * t#»t#rt 
i^mB of ^ ^ 3 ^ JttS C3i3) ^ r $ 'UtUJte i* a t t i s tam i el^M® 
wmtm tos«iilat^- i n p#^»#f» aft#y tti#l3r a w t i w i ^ t ^ i w t ^ a t 
c^ i ta i iwd :€^« ^^ ^m mk%iM$mMm^ %& # i i ^ ^4 i U^ ^lmm» ^ ^ ^ 
© f i g i aa l l f «»«lstaiit t© f l ^ t# ^ j u g p«r ^ a i t l l i i© t i©s %^s» 
ys«d) aaii i n .«it£fci4iti€® (25 ^ af p®!* ® I | to m%i^ tfi# R** 
ie®cipi»iit ^ msm ^ dmm^mm»llf jr#aist«itp f ^ « ^ i t f . # a i M i i t f #f 
r««t«t4n«i i«s #ii|>®et«^ tadwr t t » » i c#f»lltisfwi# €s«it«il 
tt@tii.cxl iW&)w tr t t t i cer ta in w ^ l l f i e t t i ^ i t ^ « @^ i#^4« f^» 
j r #c ip i« t« ^ y ® tim #l»»v© two W.2 »t«'atiis# - A i ^ tei cla^sft* 
* m » 
bSQtli casa.%iai^ t mmimJixAtm ^ i t x M is«3JL« pmr ill* i i^^* 
&*9&irl 5 X I d emSJiM F « £ I&X* 1 f e r t d f AftRoif was mljced 
w i t i t 4-«5 pm^. 9i s o e i f i ^ t * i a 4«§ f a s t s ^ f ^ c c ^ t 9^«^ 
8 « i i a « ]|^i^2©ii« » » i l f i e k t i 9 t i 8 ( ^ t | 9€ } if«i?« tttlJls#i %&^ 
f ftaslbX* lis w«JlX« ^ s f^sfUSEf^ o f tSMisfss irss s l w ^ v 
eiO^iilmtali l a i fe l f t t iot t ^ ^ « i^nOiia? 1 ^ 4b%§:rst i«»*» mm 
3* ILli^tifB i^ ,f. tgf^afoaptj f&« a fla(»Ms %smmfmiS9€ t® aia 
mtp3Rtpfia$« £»@ifie&t ira|i f u r l k s s u t i l i s e t&s ^ a l u g s t s d 
t'.'i^^sfair i n s ^ 0 0 atSftl i i jrssiatasit 'to F^u^* X»iMla Cts^Xs 9)< 
mM« tn tli« lanMa r#@i#«^% s^ridm« t t e sixtiixs VE@ f l i^et 
1> . f>«4 » .dla . «mU^ 4 < 10« m of pl»«. X»bd. 
f «£ e l C29i)* fh« & #iib@s «^11« «•£• l»i^l is%^r XW'»^ 
iag srseifi«it« sbov^ 1^« ^ i s £ « e t ^ « t i e rmmtmttmt 
• #5 » 
hf m* 
H t d ^ e^t-^dtelnf. M {if ^ « id. df i0« flMt ««i3.tiic« 
f ^ 4 l i r wi t l i irl^ie^ms liti^dbi® fit ^^Qm 3«S «!. 
@«BfX# vm« ^a^ i s tisi#«eliit# § all # f firsslit 9^«»f^»«3k lisoti^ 
eosttiiimlag tS ^ m^ ^ ^^ ^ ii&^ ^® ml^^sm 
tws^es M to v i t b Yi^xi^fw t a k i n g »t |0®6« 0mZ aH 
««?• matd to ia$^fi^st« ^t:ri.#st«4iiii? f | j i t « i e9st&isl3 
ptSM%9 i ^ tH i td t les dfstoat wMHb t^« 1 ^ »traia« wexm itemtmm 
tmitm ^ « i # s tsa l j i * VMM% wmm c^^#t d f ttolsr lia;3 i^Mffi«4 E 
f& ^ 1 ^ ^p;« E fhmmty^m^ ^m mse^ 12 to 10 
eu i t& i^ mm »«€&« l a 1 aJl aldQ^tey te li^«aaiato a fraidi 
i ^ e^ i ta la la f i i $ M f^ ^} trntsiM^t lisdtfe 9gi3»* 
• » -
?M,^M^?iiri##. BM- mmimUmi ^* ®»^& »«^ « m^^ 
sJUfbt at 50®e i a ^ © s i i&"teirs%fe, we»« terr«8t^ toy e i^ t je i -
S aJL 9 f fill 'timifms CfS 3«0)* tf»M^ ^®llm ir«m in i i^sBd^ |» 
40 mX of the «»» teiff^g f a J J ^ s i fef @® » i i t t i © i i ©f Cl«8 gs 
im mo. ieit «rftt#,i>^mtfe m& I f s is wmm ms^imwmA fey i ^ i i t i t a #f 
SPS t© a fiftaS. e0»««5t3^tl^i o f %°/o9mi %&• «l3it«s«- was k®pt 
at 3t®0 -f^ ie ^ » 1 ^ sto# f a« © ^ l j t j s ls ws« ^l®a#«i. toy k«®f-
Smg t ^ lalfetax* &M # 0 @r#«filgM» f i i« Xj^tm was i ^ t i e l i ! t e i ^ 
@f«.®i fdif ^ 3 ala« fk# j ^ of t l i« ®tofec^ ««f#«ts*iat mmm 
- et -
p i § f the i4i«tt»ie« «»« te>%ftett tenk ^ S#S - f.,©, if^ i3Kff-
was e 9 » t t » i # i fQ£ fertile S s i a «f%<K fb» t- i t te^t i t ia i a f®, 
fli® mljiter® t t e s # W « l a ^ wft» a t l j e rM with 3 % I s O l . 
s a l t t t i i a f»«v lo t i i i l f » i | a i l i t e a t ^ w i t h »fpa3. i ^ l i M i ©f A i » * 
t i l i ^ pli.«Hko.l» f«3e 5-T mijt w l t l i stiiseiii#f» ftj® mq,tt@#%s 
plssa® was iitf®icat®i. fs^:m t&@ p b ^ s l ^ phmmi ^a& %'bm Jtet«&-
Sfct f l «s^#« i^a i f l eh i ^ W A mJLEt«r# !»s« ^^ f ie« i t i r» t# i fey 
a i i l t l i m « f iMsp,i^p«iBt# a ^ m i t i i ©f 3.5 ^ %C lg ®B4 5 i ^ 
p r@0 l f i t s t i f f l i 9 f M 4 t aXfiflf^ttH AspNimim pfeii@|ii»<t«|, &m 
&«©piag ©•«jm4.~fe"| a t 4^Q» thm pj?«©i#ltat® wa» #9M,®irl«l toy 
e ^ " f a r l f a ^ t i « i a t I0,OC» » ^ t&m IQ s i a ^a4 ®tt¥««^m©«tlf 
ismftme (p® 6 ^ ) ©irwcaii#t l a #@M » 1 tte« «« l i i t i #s wme 
k#pt a t 0*e f©« m»#, 
».@ Minified C^^t #34) ««B US'*!* g^ml i @&a ims m:mA m» 
gga^e.«^Myi .^i J. s i 0f ^ e^<«migM ^ t x i ^ t teje®t&^at^» 
(55®C) basterlal. ®ilta«« was ia©ealmt#a , t s ^ J ^ »!. ©f 
©tt te l^t fe^tfe.. I t mmt gxtmn tUX %hm «^^B^®tiaJl ph&sm 
.fi^ati«a a t 4®§» O^Jls »«s# -«iefe©i l a -O J^ 'Wlwi* »f IS » 
laSLt ««m*p«i4«4 Jji ^ la. of ts%'&M.f f s^&re i HGN teff« 
( f£ %$} aai ^hUJL^ I s s& i@^^mtto & ? E> ttim* ^ l l s Wiirft 
j^eci0ll@@t«i mm ^QMi-m^ mm^mpm^vi. M X ml Mm Imitm mA 
aaA#it la mQ n l mli^wdtm^ ^ MO pi |»ajft«l« - M ^ i a f^ 
hntimw Cfl 7«Sl» 4ft#jr ^MJJ.lag a t #®C f@ir ^ mJtot »«®iit» 
a» ts w#r® iii^feftt»a a t 2t^0 &ie 5 8la» @M11^ i^aia t^m 
^ mia ^t4 ^ .|i3. .^^JUis vi^« p i f t t^ 3iit ^» ft«tsl«a^»fi^d(r 
eoEtftiJiJpKf @»tilii'^ti@s« Ilat@9 ^ m t ^ a l j ^ ^wxkmime^tm 
mttm fljitliig# 
'^smmm^sm. Ji &« e t e i p i ^ t ^iltaiN* wms E^&wa. OTrmm%M ftt 
55®C wil^ :^AiB.t ^ &»f s i ©f tfe« «ttlt«if« «a» « t# i %& 
tfmmiXmtm Mi ml sf fi?tif«gm@d f£©iA at t t^^^-^sntfc sR-i tli«-
eiiltiue« mm ^emm. t&s 3^ ^ ^t 5 ^ 0 witii slirtelag* the 
• «f -
f#ie as siii) «M^  mm umAm with 5 i ^ isf 10 Ml l a ^ ml»» 
tm®tlft tfe# ©©lis w#«« »«®^t*if«i^^#i la e®M ^ ^ »«r® 
e«i^©t«at #®1J.8 w *^« mJa^ vftfe © t^ »1 »f flm^iilMmgl^ii^^ 
MM, miMttem- «^i tfe# ®i«tm»e mmm Mm.^mt^ fms ^ • ^ mJn 
fmle® »t 4 ^ e f#« 2»5 m$& witt 0#©©iii©aal i r^ t l« irti^img* 
IS al. Qf f t # A » f ^B ia i ^s i Bwts-t^at te^tfe* ffe# t»i«®f@3®@t 
2)11 ^ l t t t i«» , ©.g sX #f «%#^ill«^ i l s t i l l ^ wster wm© 
15 § 9*' ©iiiist iM *#% w«i||.iit t « » « t ««ett m£tms wm^Mmg 
40 #s 0f "ttsjsO'W^lf «ftifc«€ a«»t with ^ «3. s f %wls M£fm 
im ^®teli«Wt l a aa air«|li^^ Iia^g«ft4s«:r M^t a t - 2 t# - ^ e * 
11 
s^^mmt£i.tm$M a t l ^ l d X!]^  fo^ ' ^ ate* !%• f#IJL#t wm^  
ifa.sfe«i iMUPtral tS^«s wlto - i i t t i l i iA w»t®», 1 » i«Sl iflil f ia«> 
Xy with twi» h^iftex CfH t»2 |* ^ i » «fts flamlXf i m s n t t ^ i -
# i i« -y^ ii $a»i t£ ia IwlXti** .llm&fr o^A Mi£a@« 0«f iig F®^ ^ 
fet 30^ <l tm 4 te witfe g « t i « ©.-aitiag.*, FiMtlly t i a ©eli 
mm& £»g»2iif0#@4. M 30 al. of iufrnr* %J.® prtpmi'titiefflt. wiyt 
waBi'-#i «fef«at«41y witb dial illf^ rt.'',/r. , 211 flaCl rad trdbs 
was Mm§ms€<i^. mm sMm,m flb« nnveA^pi^t Umfft im %%» t r i s 
%mff@r^fle$ ^mmmt ^ d i«f£@at^ for ii^i^^m^it 
• f JL «. 
Y: .QUO aai. «i/tJ.Sirqm«itl|' w«»« s t i ^ r ^ t t r i i ^ . t f - ^ s i u f 
feyfeosf-^apytt€ai« •«» aa l a t l o x i t a a t * fh© sagpipasiiiB was 
t«® wa.» Bi»0-Fe€ sa i "to* ©xtffautJUia f^^ewiaie* i?«f«®t#l» ^ t f c 
t ^ # #xt^Mt<eA isljrl^if#s v«£« pooled t&gm^&m ^ t t l i# m i s ^ i # 
was i x t f t t &^f »i©w #f i i f# i^ t i9 i» ftt St*»5^S» tfe« »«»ii»® i»«s 
plms«A tia »«ifb#A tared ^ ^ t l « aat i^t®4 @w«e f j ^ « l a a 
€0stmiiiiiii': 1^,003 |if pms ml &t % SCIIIIMCAI i t wmB' i^m^^mt 
i l im tM iiith d i s t i l l ^ vmtm Iwif il"»« ^*3^tl©m« ^ ^ t » t o l ^ 
i^Bp jiP^E iwp^  
I t 5» l@t ^ ii3Si^  ^ 0 pg f«£ »!> 9 f % i ^ J y t i t i ^ f@ a l l 
f fe« *etgft4iir4* ir&fb g«ir« tli* iml««« £»i? -^# ^id^it of 




ly hsMtwi'lmX strata® w^m i8®I.st#i la « i©iipit&l*s mier#-
fi®» siJ'ti taken f««» fft'll#iit8 t i» various mpmcl&m of patho-
geuie li«#tei=i« .air© M#iitlfl«i» fh# ©©ll®#tio» @f fmt:-i:®-
f&iile li&eteaela was fe©illt&t«i Uf %im ia@*9«|j8loifi©sl to-bd-
C#ll#C@i A*l«B*«ililgairi<> f#liow€€ '&f %li#iff M.««tiflefttloa 
tb^ugli ©llaieal ®iccol>i«losA«si Sfst^®atiee Ctlt« psoe^-
d!»»@ i® «tet«el&#4 i a 2 ® , ^ 6 ^ ^ t l » t»® 'teetasi&l st^mlsa 
- t5 • 
f o i » » i iatl i^a»0fiiti3» witia t.^* t d » « t i f l © a t t « i sat #li»jeii«t#jj*-' 
i sa t lom &f %h« i.ml&%^ hmQtmAml »trgln»« A tm o f tfe« 
t e s t s i i i T o l T ^ w®E« a« foH»»»t l a i s l j ? pw'^netimi mum 
%mmt@A IH' lb«IJl€i&*J8 ^s i»A®l j t s w a t « t C ^ t t -Wf)* s^ t« r 
gr^mth i& f#fte.tt# wmtsK", l # t % l j f« i C42d| and f@g»®» 
f iratt-if^a#S' i0X} tmmtm «•!.'« «»i# af t t ie jp^wtfa i a f]N»»pliat#-
ifl»e#»# «#i.jb^» § i t i r s t« t i t l JJ .s * t iw i wmm #«t#©"t#i I f tli© 
4W8) wail .i»T@stlssti®€ fef grswlsf d ^ a a l ^ w i a t f ^ s i j w t ttm-^ 
j 
slope® a®i & 1 » l a f#ptea«-«imt«ie» l ^ s pg9€«#ti€Bi,» w f e i ^ 
C4M) t mm w i t h i«i^^i«Nitr.-t# ,p^ p@£ sf%®ir fKsurt^ 1» ef«%is®« 
p«ptoa^^«^^t«ir» i i t » i i t@ ir t imeti^R (41$) was €#t« i !a i«« i 
a l t e f t t t t % tb« &isl i t i©a « f f«w teof «• ©f 0.S % ^ d l f i i ^ t i * 
l i e &MA I s 5 i a©«tia a-eii m i 0 # 5 % alpfei'''ttS|)kttolam2ji® 
- ^ -
$M ^ a e e t i t a®M.» H a t H l - ^ tmmt C43^l » « l a f »wS*»© l i# -
i 
© i l k tea t C43.7) w b i ^ i i f f « r « i t , i s t # «»gaali®g #a tb# Igs l® 
# f t l i©t» jm l t i p l t J s#tal»«li@ if««ij.e%lsi Sn m s i l k ]Mtil^is#wm® 
i ^ » s^# i|iir<m i s f»&X® IS* 
f l i t ©EMsti<^a*»f#ai«»tmt4.om %mm% ( ^ t t 43B)» wbieli 
©m*to@lifd«iite ©« i t s »« i - 4 i t i l i a s t i «a» efe&^ket#i^iatle # f *fa«' 
i s giT@ft i a faal.® UL fagp &omB mt tfe# §jegii®|jBik 
I s s^-reii ^ # i * i es t i f i «a * toa © ^ s i ^ s t fog y ^ . ^ l i l a l i a s t i 
sseani l^r, f#g f>a#gttj^j.pi»a^. Met a i i t l i t f^o©#5-urss m»t©t 
i® tM9 1»i l f r w«»« »«#i f#» mH t l i# @%i*sltt» @tiari«%«^im^# 
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- l a a -> 
f es-tiio^ »#i in i i 
— 105 •* 
f j?#eii^ tr»-«staiaiaij nf tli® jemflily .pw j^yagt Jto#»fte.»i 
ptfiriod #@3Jts «M iff fdr f^ggipla, aft#s Wim t£i»«^stalai!igt 
hmA tb« t f f t^ t l gi^ af«N»li.iNi wmi^i^ ##»i%£ mm fiP^esi^'i^ ^ ^ 
®.|»2ast»j?l«#d far i»i« »«»etlom 
jAfftlMlmMii ff ^wmrmm%P^: ^ m^^^M^^, i^ F^ Uffi,, out f^ m 
to ta l of a^ ^O %a«t#rl»JL atr&iiis t sa la ts i jfiioii eMatml 
smsfl«St "M^ ®ie ^ % » «#ff® ®»^i-«#t«tl3r@ mtmMmm Is tfei« 
e i ^ ^ «EM«itifilriii].#« is j^ggfttiat ^ig®lM> 8a33ii«R#Ilmt 
f-afe^iself ii«8stifi#4,tli# f®»8ifeiMty m:±»%& tfeat the imM«»* 
til®Sir @p#€^9# 
@ticaJUi»# ,4 3 t^»#e la^s^g ^f tea#t«i^a3. 0trft£a«» j^«giilf is«at«atA 
«- M4 * 
Qua o f th®| ln j la l » f 3 4 » wtmSsa,, I^sleife ««e@ i t s n t i t l e i mi 
lieXeaglag t# SsMP^#gatlv# t y p w , sad ^ t ©f « M ^ 1 0 ^ 
dsMitaaa i ^ g£ot#m st««i@«# f58» ii«^« f^iart Jf»si9ta»t to 
g«iit«Bleiaii C ^ » Kai i^ i jeM Ctti)» tft» tet itt ^ i i tto* Xt tmm 
mat p^m&SMtm "te «li«€^t ^aft fsie ®ttr ^ : ^ i * w*.® laot f&B»t 
ii9#9«#iurf»; ^m ssalstane* # f i ^ l a t ^ A stx^ms i^i^iii-st $XX 
tim aatiliiO'^.es @®ii@ai^ifaJ^ iiir&iMbl#« Mwrn'm^ im. 
mul t ip le i & t i M o t M ^#sistmias#* ^®e »f 1fe« aatiklotJt©* 
t@ ft t9ata|tiT# <sQ.ii^ a3l9ii th^ muBt &f mmm im^Btmit 
(add b«lOT»i)t a ias^ t 1 ^ ^ »^ s»ei* aattt isti©*ir©ai®taat 
s t r a i n * ^©©atal»@ft ©@J.f*tesasffliasiba» pl&i«ia« wi t l i t«a®ti@ 
- J©f -
a. 
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^ £ r f » 1 ^ ]& t i l ae &^ f e 
: 9^ ^ 3 
•fAW m$ 
.mM ^ ? 
f AU ai5 
f 1» 22? 
I f iS 251 
f All ^ 1 
f i t 2M 








































































































































































AS 3 .5^ 
AM 1557 









mM0 • | W | S | S F ^ 
f*SI ^ 5 
f i l l ]^f 
f jy3 5 U 




9AII 5 ^ 
f AS 555 
f AQ 5 ^ 
fAS 55t 
fAU 555 
9 ^ 55# 
9J^ ^ 1 
f J© ^ t 
pm ^ 
f A» : ^ 
fy^ 1^ 
tA» 5 t t 
f AQ 598 

























































































































































































































40 l a ^ 
^AW 1233 
*AW 1 2 M ' 
AH um 
MM 12f | 
^ 1 ^ 5 
m i29f 
4 i 1334 
AH 1335 
AM x:m 
MM 1 3 ^ 
AM X3TX 
m imi 
AM 1 ^ 
AM 1 ^ 4 





MM 1 4 ^ 
:pm IHI8 
fJH ^ f 
» i» 214 
f^ t ^ 




If 1^ S ^ 
f M 2ff 
f ^  334 
t l i 33§ 
fAl 3il> 
wm 3 B 
i j i 3? i 
i ^ 3 m 
pAS 3 ^ 
P&V 3@4 




fAS 4 ^ 
























































































































































































































































«• Id® «• 












AM 1 1 ^ 
4 1 X5U 
19 1 ? ] ^ 
J«l ^ 2 ® 
1 9 X?I9 
19 2 ^ 
19 15«5 
19 tm 




f ^  4f 2 
f i n 461 
f 19 4^2 
BMW 
pAH mx 
919 2 ^ 
-
f 19 am 
f 1 9 271 
fi9 a^ 
f 19 IS4 
919 2 ^ 
j r * * , # * # 
fie 3 ^ 
fjff 3 : ^ 
^m 340 
919 ! ^ 





























































































































































































































*• M § — 
S^&fa 
£Ski^0 ^^^FwH)9>^ 





















































'^ilS i 2 ^ - ^ 
M aa# 













jpAll 2 ^ 
IfAS ^ ^ 
PAS ^ 7 
fyHI 55t 
S>A9 ^51 



















































































































































• iM • 
Btw^M t l a ^ i M 
49^  m m wm m 'm t® m m fe 
m 3465 >^tf ^5 » E 8 a i s s i i i 
'UitiHiQigSgrn aei^^^if to t t e ^ ^ ^ ' of A^wr et ^ . C ^ l ) 
• 111 •• 
i i i i l^ ^mM m^^ly M Sf^HE^tis^ i f @iieb «ti^iB« 
illTf ^itlifgM itolffii* 9^ 
itt»iil%s wj^eltie pri»f«ietits «»ii^ l&ftrU.ir«t®. a i^«€ifie 
&]3ttlli|.otii^  i s «x@rl;iag i t s i^et«ifi»ittmtiii/%fMiterSd«i^ieJ. 
»ff#0%a i ^ B tli*M s^aiii** f*e^i^p«ft «£• a<mlli^ba« ^ 
4^0aotir&t« ^i« we^&mm of 1 F^^&»i'^ l» liaet@£i«l atis&liiff 
Csa, ; ^ , ^ 4 , 5:^» ! ^ » 5S4. 1^# lfS>, w« li&w mtiliswl 
iig0ffit'« iiBt t r s^s fss^a t i^ f£@e«»^ 9«9 t# d«Bii]s«tire.t« t l« 
pa?»a«^## ^f &ig«i»t« E fls.»ii(ls* t i l ^ f#ir st3%iii« i t wm» 
ptim^klm %9 ii«fttiff t ^ mumymm irlbii^ l»««tii»kt«» '^« i»t i» 
iffiom$t£sW iiE^  «aM nf th« hsp^oo^jsg stsa^bia ^^H^i« e f 
Oiitl 9f 537 s t e a i ^ Imitinlly- f^.mm ' ^ ^as^^mr prili&t^ im 
^ ^ ^ ^iWNVW^^L * ^ ^ 
f5 
plMmBMm§ : t%« »m|ailt|r %«ia$ ^mi3JL ana 
ia^* & • i 2111 fl&iffidlSNNte^^tirli^ @i^»*«Migiitl^v« 
Wfm^ljmif;^ «trmii»« ^ m < i I f ^ l l d%« 105 # f p lm ie i i ^ 
^ « »N* i i g»9ttf of I * 9ti?»iiie «»im i^ti»->» 
• i f ? &xf^imm0 a l l d f i ^ t i i i V^INI ip ts ig t i ^ t ^ M^^ a»« 3B 
stM. mu i « tai i la 15 ^mm&f «« ^.i^ re m i ^ m i l f ID «^ti%i®* 
t i e s -I& arair tigs f^ t l^ lAgr«» fo r t ^ ^ i » t9£ la l s^mlfis* 
w b i ^ air«:li«imf umi- la^lmmi^immt^X^* I s M ^ ^t89f i t 
him ^mmk ft^Kmstxrmtei tli&t ^ « s ts i i as t#se£i i i«i i^of* 
ei»mtftlii d^ ' ^« t® f lmipgi i* v i i i ^ t@(^ iN? s^9»i8t«»@« to ba»» 
i 
^ t t r i s ^ 8^r»is» 'i^niiisit ^ « 4 «a t iMdt i0« 4»imri%«S« m 
th«9« g»tit»idt i»>«0slstt^t 'Stofbime w « ^ i s d l ^ t t i tsmt 
i i f f @ r « t i e l i a i e 6 l ^IB#1<NS O V ^ A f #£ i i i i o f ^ i« ^ ^ & 
&»l f fwiuri «s i fui m t « t « l l t S i»le«ni lsi^£«i«t ie igiv@©tigft» 
t i ^ s s o f ili«8« pl®i@ii« li@>T« »Bt ^m^ ^i-^f i t i s &®t s t 
^ismmmtt f ^iMii^i« ^ WklT i f i l l @f tb«<i« v tm l i i s «mi t i i i t« i 
t b » iN^iit 
tiff«£«st 
l l » ^ l « « ©3? 
m jytj i *** 
WESSBSSSSimmSii 
teas Qt t l ie ts^*^ f la iK i f t t@ & s^^ tp i i i i t t lNk«t«rial • ^& i&« 
j 
©f 
tli9 g£@«liig ir^tlti^^ 99^«s« a^ Ylail« fSj&ssiiSs C42i)« Thm 
sM m^ mm &m&»:m9&m Kmmma^dn^ m %Z^ ft^^SM 
f 
y .pf l i I t i e QlmBX fsroti 3.^79 t ^ t M US? i « & f la«£|j |» 
stseaiat IL^ It28« Mmmm tQW a l l f£&«ti«@ul fiti;f<i9«8« ^%U 
'^^ •i*eQ^> (SitralEa auD« liK^g«nle ^ siisi^ e t h ^ g «xiiN^t timM 
%im t&mtmi^ HI 2Jt7f l i i «^ i i£» i m fIa.imM* l a « i^bullmir 
mmmmE i t i « #i«ax i^&% Km^mms^i^jm M tZW Xm i^&gif^'Bt 
tQ A9 3 J ^ » «xe«ft tM% m 122§ ims^&wm m f l & s ^ d * Stmi-
XmxHf f . i ^ i ^ & r i i t i i I M ^ i n i i ^ a ^ i i e %i 4>i 3 ^ 2 t «S'«i^t 
th&t ttie ^d»iwr ^mtai i ts sa B plaii»iA« f im iOl r t^^asB^i* 
aaaa 4V 343? i ^ a flaimi^^^fiSli^mxiiNt s t ra ta i®^?ffal6 to A11234* 
- im'» 
H^CQJ^  Strains, ^ i ^ 7 afrt Ml i ^ ® , wir« s 9 t i l « m^ f©sl-
iJk r^g^y €ii'^'aias'# ^^ontli and dlf»o»tt e^i^tt-tl^^s* I n Inc^tlif 
bi>th. tli« ste-^laft i x ^ atetvjautly a t ^®C ^ i t l i t ^ i f o a i 
twstiWiiy lami with a t l l f h t psrttSY deposit ti»at ii»p^r®-» 
ing fw >«*« t h « 24 h « « , at 3 0 % v*ieb u««Uv d t e p « . . 
@cl i n ikm m&^ iM i^iak^Q* Sotti tti& staraiiid ^ ^ » ^ t b 
l « s . ataJanco a t 37«>C »uS 42»0. Ih« v i » b l . coant la , . . t 
i«oiat@d if'WBi l«» i i i mmri^0 ar# aiti,pt#dl a.ccorcIi,nfly, fox 
fjpmftti a t 3d% ^ € * ®©r« miOMimtlf tiwm a t ^F%» 
strd l f i^ aP 122t aixi l^30« <5^isi@t o f 
i^ig^tt Jim e©i®ii@a t»r» ipiiyish wiii^ imm» m *^4i# tii«y 
prmltifs@d i a r k i ^ t s$mmt %im»%mmm4 mlmd.^^ ifplm^i^f 
»r as i i a t ^ s of •lo©^© sline*.- Tt>® fr««ftti i n l«roth ^ » 
higli % '^tii a t e ^ t ««if0fm tu^& ia i t f . A © i i f l i t pgmMrf 
*• XiM «• 
tepi«i i w®« m&&m mkm. gi@wm wltli©«t ©l^S»g at 3©®Q/37®C»^ liis 
fiis#@ie»M sma-ilj tote t ^ ^ i i i ^ i l ^ gj^ wtfe wa» oft-«a ©bsiis-
e l ia ieal s*tti:e8» gi;^^ wmtm mlmmAm^t^ s i 50^ t l ^ a t jf*©* 
fIsbXe e0imtiji,,s at tomtit t i t t « ^ - ^ i t ^ « ©catftiM® *il» 
a&oii« «tat^fiKt» 
gpr«sA t© mmt «t t®it | i©3eiaAi«g ^Jtoaie« @@iilA wmmmirm %m 
I f ©,t 30% MBA t#n.A#i te ^aw i®©fc 1®»® ^^f^ at 31^ CI« S«l©w 
i s d#s#iriidiii ^ « 'risb^.e i«Fttiit» of ^ ^ ^ # rtoraiittv ^defe mTmw 
t.biit tlMi ir^slJisy imlat@d tmm m mMMlmX « M I ^ # « grtw aerc 
fTOfto®®!^  »* ^®0« If mwm nitMottt sl^Ateg ®»t «93e lioue ^ ^ 
t 4 iis sA !P^S« tb@ mijmXmm t » . tM t& MttJUi i& %hm tet^m 
9f tmte^ whi€& Atm'^^^ tet© feroMii «» «^Wat wtlfe tiffi««l#* 
tf• l» it52.i wMA i s iwg«4© t^ s tf M$lt Im^mmim ^sm 
liad sermte* #ig@«| tli-»0» 41ip^rg«d #ml|r wtawn tli# «#ljfai«i 
<!••> lAiJfc W '"'* 
s t a r t ed mms^iim* ^ ^ jmmlmtmit ©Bi®t«^»rt pw»4»«@S 
^ ^ g,«ajt-3gg€l»Q^ @1^ %i»m «@r« ii»Ml4l £»4#, vJ.t^ ttds 
rQTSid#d Q ^ &^ 9mmsrs-^ as aia^lea ©» Ja .pdLi» sad aa e t e ^ 
f ifB^xts, wl t i^ t«@&:@A ^ t ^ ^ i m «ltlt ag«t. ir«t« e^tmin^t 
«&€» ga^wi t&s m f ^ i o t &f t t s« mA ^9 smM.wsi was ti««tm31f 
with a &«ffii# tajebiiit^"* ^ieife wfelt© rfji^ gssirtli ©Hi tbSa 
smsfmee f®3JLle3..®8 wsst' '&irs«ilf g t^t^ si^ rr^ i mm w t l l MI a « I i ^ ^ 
ln-ttb tto-» »ti^i»» gi?«ir l e t t ^ e itt JO^C th«» a t 51®C ^td thm 
e#lX« a t ^ ^ S . 
QftfJi^ ,^^3»^fy4^tfelf f|,^^f^.^fgfff%f „^ff|^-l|#.,.ifyfii^ 
etaola^^ ' fto« ^ 8 » ^ shas»0t@3dL#tlc® ©f ajitlb4©tio-«ea£st«it 
mat «>@«t@ r^ptSii^ 9 s^miss^t S^S^SIINHA W I ' ^ iuit^Msks (la. falil.@8 
XQt l i t l-S)* *«2^ stsj4i«l« 8trmla» w#r« ©e©i«i Sm wmim±mt 
brotii a t ^®0 far 2,1-40 la? imd «a©ti e i l t e r t »as used t® 
iiifi^0.at# £»sA^ p^immimeA maS^rtmt brstli s9l»tiaa» ^a4 thmmi 
f «Bl.9ft« ©f t i t t i* fk« ipsjwtfc ®liar&©t«i.»tie« of s « A s t i l l s 
was at t^l i i t fey s®^i«£liig tbg @,d» wsisg tfc® Sp«et^»ie ^ 
spi«stxtf^®tflss«t#r. 
* * j | , l | i s <••> 
t!i0 9«n. of th# &:^tli ^&s eh&^ai lat 600 sgai« ktt&s ®mth 
hw the Qmd» @f tb# ^E^wiag c.-ito^© wsus- r®@OJNI«d t:iEitil tfe« 
growth £@^eh^ & atage «)39r« tk# cmltiird Ites iittid^'^4 m liMf 
pb®^® Qi g»jfrtfe» *>j0aRl3yf, idtli ate^st a l l ^ # «treliis 
j u s t a f t ^ Sw30 hsm fiMi MMJLiye g^^trllt el«£ftot«si:^;tle 
patt@zs 9f th» stJraiii;^ eoiM aLea !>« @|}iNiKrr@ii g® ttlalstal. 
®0diiai (379)« I» eyatli^tie sedis^ , hmmrmTf th« i s i t la t4o» 
of Ulg«ipthsu39 ^smwth. t$k9m m l i t t l a nos^i tlJi«« f9t» i f t^« 
gifoirth i s »»»@iue«^ ftgminst tisMt aa a l ^ s t stralgti t liii@ la 
obtained* As tb» ip^awtb eha£met--*risti«a »»«« ©fe&eifv«4 i a 
i*ef7@dtteibil@ resu l t aB^y wm^ffmc§ ma m^ay 0f tii^ expmr%^ 
mQ&tm dm^&rthwi. i» t h i s timmlm m9#S l^et^rial . e^Us ^ ^ « ^ 
JUst ffi!i^cli®d B@iiia« t}i# frtjwtli pmmem%m:& of th® strailie la 
3|fath@tie ii^lifflt v$M t ^ t pwr^usA tuT%hm a ^ th« $»iwth 
fatt#£11 in l>EVi@-*ICi»«i0Xi ^idii£i i s a^t pwtmm^t^ l a t h i s 
I t was ©Ijserr®* %hB% %tm fd-fuisttua of Wmtm starmiast 
feeing of !w8aa» o ^ i i i s , i»@, ^ i to iea l isoljtteB t&m fa t i^t@» 
wbieli (rri4«nt,i|' bmd alaptiNl fimmw^lvm® %m tfeeir 48mr»a'w4iags» 
®ttltifli«d ^ah. p i r« prof»9«lf at ^®C th .^ at ^ C 1» 
-- X i f • 
Stttirl«at @» li«*^tlNk» flila was mlm #rM«at tm$m g»^t l i 
®t:oii»8f p$m^mm4 jte M^lm-MMgiMM. s i s t o a l a«i.teM farti— 
®t« iijowtfct iwev@» ©* tfc« 8 i«tl.tet0tl.'©-r#si»la»t sad 
—a«i#ltlT« @tsal»,« m^ giira® l a I t s 5-6» ffc# ejjn>"#» 
tj?at» t ^ t a l l %h» wemtsttmt st»aia» s^&@w«i^  aiMigt tfe# 
tht»®fer® 8 # « » f l«««i fe3* t ^ ©sjf *5!4.t t1i# fir##<®e# o f a 
fl®@»M do©® a«t f [ f fu®t ^ » a ^ y a s tas ia wteB i t %m ^@wi»g 
f Kjfte,s«ly i » SB ^jciefcird a«il«ffl.« Oiar s tw i te« @f ^eowth 
^ 9 ^ « i i i ^ f t t wlit@l te£l»0W?i^ m mm^is &f s t i^ ta jed 1 f l a i i g | i « « 
l i k t t tOt f . I f 5 f a ^ 6 @t@«t as w # l l t ^ a ® ^ r a t # i tfeat ' ^ • ^ 
1 * stra ims gjpeir m» fi8#fi is#ly as t l « » « 8tl^feias• lba«'^N«ieimi ms 
ft •pX&.^its* l l B # i I t lttt.» !»#€« sliOWB t i a t tb#s® 1 * i t t iral i i« 
grew ©eap&i'ati'ri^.y Atowjl^ la^sa tb# 1** .EU jgtxmiae m* 31^§ 
Ciata aot g ives )• 
'lifir,tfj^ ^ftlte 'If-^t^ ...Iff, w%m mi mmw ^t mp%^^m% f^ 
# f a f i ^ l W f ? f f ^ - ^ f ^ f t ^ l m „ 9 t o # l l l ^ £ » ] ^ t l 3 m i ^ 9 «iii@t« 
qaaatit-at i 'Tft ly ¥«t»«^Sk ^ « «i®tt i t a f ##2J. i ^ t « r i a l t^ism& 
®ai tl3® g^wth 9f tM# e«ll8« 11# tnKbititf ®f %hm ^i^mlmg 
frig 3t Qtomth &isv^ of E^i|f 11 strainss 
(a) m JU22T 
Cb> m 1228 
Strains g3Xfim in W ml tmt^ient bXQth solutitmsf vmr^ 
used to Inoeulate f r ^ i h ^ O s i UwQth solutions ^fi<l 
v^ er© inoculated at 3D^ with shaking witft p « r i ^ s »f 
tla©» S«iples, fwmi Urn ^ c ^ i n g cylt«y©«» ii^ ac® iot©JP» 
B!itt@ntiy %»km% mtt m%4 theiir #«d»t w®re dtet@i3mii^ d # t 
600 na* The 0*{|«^ ^ r # ^k#n «li»©st ypts tli€ p@ri«5d 








































- M4 • 
^jjotM f»r i»@i»@i ftKi9#p a t ^ ^ C with s ^ M s g ®si tlwi 
o«d«8 of t t e i i ^ ^ l « « ««^# t f t k ^ &% 6M wm^ Mtth ww&^m 
stmil«»* a^fe atiefeia was g » i ^ eir#imlifct »iS *to« @aJ,tiiir« 
was t3£sa«f@:ei'«i twi'©« im fjeeA^ f.3W»ik^«* -fei^ tto-t mm *©#• 
^>i i#d I& l ^ t « i ^ « i p m& p^tMA^M $&» #«i«# nf t.lfet @#JLlft 
s ^ t a i m ^ f i s » ^@te ^^«'t& « « ^ %mk:«&v &ft«£ fsef#£ &iJ to t i^« 
I f d£i#t Cfi©i% a t I J . ^ 6 ®if^«Rlifet « i l i i ^ «v«r f «<lg ^ 
yftei«i> ^ ^mix w # i ^ t © ir«r9- t a t ^ I^ii^ s t imin 9 ^ # « 
&l»@ .^^w tfei» «&l«tld»iAif l>®t»©ffli ^ 4 ^ » » i | ^ aiti # , i# 
^ M l i ^ j p i a t d i »iit tei!« tfi«t ^ ^ tf 1 1 ^ 1 ^ AH M^ 
JiH^y^ stimim* mA t ^ i i ^ v«S#:t of gi^vlag 


























i lk) JiS 1 ^ ^ 













t l iw ia i t@ <t,ry ^ i # i : t s ©f »a€fe stsrato to tSBtt #f a i p«ie 
^ A ^ i ©f a t ^c t ^ r ia l . s i^pJL« I f I t ia pf^»#ietf f » ^ a «frf 
pmip&^i^f miB^mtmi o«t» 
€mmts «if tti® «egsiii«i^ ttt«d. i n tiiis stetfy wfti*# ^ t f ts i i ia i i i l 
i n t r i p l i c a t e fcf t ak i » i 0«CB ^ o€ tii# a31#»^- c#t l» 
Cipr^ g«i uwci^ ar ttiwtciajrtf c«i«dlticKi» as «l.®s€iFtli^ -^mm} aod 
§t9idUl# t i i t t i i l ^ mm^iSm t^ f i a ^ »#jriai iy ^il»t@$i €« i i» 
tei#i« p i a t ^ »«% 131 ^iitsi«^%«^^Ke firti^ttB* f lw plates wir« 
i « € « ^ t ^ a t 3 0 ^ f o^ ^ • ^ M aai ^*« ^«tol# ©m«ts w^im 
itet©-,imlji#i a f te r c^ i i i t i n f t t e c-©l*«i#s <» piat#»« B » vlafel® 
« « » t s of %^A stvain* i n 6«11« p&^ a l t ^^^ A^ f # i l ^ » f 
i a S i l i f W ta^ f , i .O i X t # 
^ i : i ^ » L i t X l # 
m l^l.» 1*1 m i^ 
m i^^t i,a3 n m^ 
• %^ • • 
X9n&mm tine th#»« glv^at vi%:% sutsiimt oif Ii**teed%lii* 
flri^^, jj iKlt I ff,l„ H^ ^^ JT imf i I itofe iHiKffi ifftfUi,, .ftg 
a^:^»^. g«4e^:ffi mg^ &t i^« ii^ata mm gsmm 9v«mi^% 
&f ya^e ill mtit£i#si^-^e@'^t i^3J^<rl«t ftft«sr fwitrlfu^tioii 
a t 10 f000 ac £ f#s 5 n ^ «z^ «&ii^i^ ^ i e « i^tli tl@tiJlI«4 
trmt^r ^ ^ mma 3m&mmw^§A a t a^^ t IS^ @fill« per a l la 
4 i a t i l l ^ wm%m^m % ^ 9t tmeh tmM, m^^mkmijm mm ^Ns i 
l a j^mmwm&mS. init£t«it«-^e»tl i s saaimil flaid£C i ^ vme9 
eimt£i.^iigi^ at IDtOC^ x t l^s S silte m&A Wiam umi^ to Iii00ii«» 
Xmt« fxwwmed mmtxl'^tt i^e@^ aelmtiei^ mt 3^ ®€ s ^ &ft«r 
ipe^iriiig tlM» {ivi3s -s»£^ i@i« of tiEi»« vii^ia^ «9imti» mm^^ i^tes* 
alAed «ft«s i^fr#f£iat« 4i2^ti^ii« la etesiJle &l@tilX«i w«t«£« 
^i« i^ii9 a«t59f wmmsiimmts iim% 4@^ v i ^ ftH. ^ 9 
stsfiiitjg 88i3# #i.i^ieiai.y i#fim«d i^a^iNitJ^ »#4i^i iWf$)» 
Wit^ tll# ] ^ t ^ € » t 1l£@t^ 
60 mSM m& aft#2r & p^vl^ of s ^ n t 24 ^  as« g l T ^ in Sa^l* 14* 
- 131 -
3t«ala 
i»ii«2;- # f "?4^'©l0 ©«3J1® 9«iJ a l akft«r stc^r-- t^® f s£ 
^ film ^ sla 0«« 24 ^ 
m i2f7 










4 , l t 3 i » * 4#9ftil0^ 
j.ifiaii^ '^ 4.^«2o* 6.o.&a§^ 
e«l l» Tt«£# gsawa a t ^ S w i ^ AikJ i^* 
- 1?2 • 
I f l r f I ff- li,lffffi ffi I'M nt^l4lty f I tfMjt is«b <»^  i^ « 
20»^3 X g fds $ MB ^ «•%• ^dl««t9€ lifter wamkimg. ^bm 
e#aJL» vtik c i t i es txrtm CyS 7*2) #ir s«»tat« (.|^ 4«§) Imff^r* 
•%«£il.« Slstillfti mt^e* fh9 viaM« ^ ^ B ^ ftft«« ^« ^ s ^ 
^ sin s»4 aftee lOwttt 24 tuf la # i t ^ r t s ia &'s se^tat* ^Jff«£ 
ai i^t iy^ gti^iaaf. HJ t^^ cid m& IwN^ll C42t) S s r ^ s t i ^ t ^ tM« 
%£%%«! aii«f«a«4eit @f t^* e«lt« i^«<i^ fair X%mm Imm i s 
wmmpmmi&m @f l > i ^ l | v«i^ ^%tl« l&&m im fiftbtUitf *»« 























I * *# e* «r% 
• •' • # 
r» *# IS © 
® ® 
w\ m ^ m m ^ u% 
• • • # • • • # 
© SI i4 M © f* «?» ©k 
J ^ 1 ^ tPf ^9 0^ 1P*§ ••'I 1"^ 
t*_ I * !*• t* f"" t*" fr* 
Vi Q 0\, wt M §*• ^ M 
I & 
W% M Wi ^ 
& & ® & 
m m A m M m m 
® @ ® €A 
m m ^ 9s 
H *4 t - t* m r* O* flfc 
© ^ • • • • • • • 
1PM| #•*§ Wm f% #Tf iWl 1 ^ '0^: 
@* © H «t IP* ^ (^ P i P% |*% |P% 1% 
W% 0"% f^ #"^ 1 ^F% 
- 134 -
utonid flit 4®Si ^ 0 # 3£>%f 31®0 m& 42pft ^«» 1sfe» ^ « » 
%wemi y«e# &«t«i»SjM^ ^ a ^MM gi'wmm tli« f«iseiait«g» <if 
tmff«ir 9f fm^o^m wpim 4 ^ s lias wtss'^mllf ne t d ^ ^ r i s m a 
• f f« ( i t iHBi t l i i QX^»4tii» at n ^ df 1b« t«if«.smtct£!t i3iii<mt«&t 
vfoUto t l i« ®t(ari^« l a »€•%&.%• ^ i f f f l ^ ^ o^^p^iyirattr^sr ^Mld i i ig f 
l a iOdg^tlj i®3.et«^ams i^t^Ha 4 Mm 
and 
• a ^ i A t i M & t i a r ^ i ^ t s a t / ' - ^ ^ M i i t i f a atsmia i t a a^izaat^!^ 
i a t i e £«a?9aa« agalast imsi#^ i s^ i t l^ i^ t lea* l a 1 ^ ^ ^ ««@ 
^ciljjtsd mit am^«c» tINi i i i tJ.] iSatia*<ctsidt^t •tsuJaa aslaet-
ad f9£ "^a fsaa^t t at^f w^s% dcimiatsmtaS t» to@ i^»«l,at^t 
ta 4 sa t i l i i a t i ^a t • !£•# Aft €tet ite iiiA .ia C^%la %3)m ^ M 
am-ymiatia n^isiti^ra at«&iaa wmm AnelY^i l^iaii t ^ 4 3mmi»^ 
tm&% ateaiaa* ^ « m«i«8*8 a f 4 a i i t iMat iaa sip^iast %h» S 
atx^ilaa vaea tlMtrefoisa fxaai»al,|P iat<^Bidaa&« 
!Bi« 8 3jea^Hi«iat£ra fitsalna vera gi^wi iBti&air i l f f n i e^ t t 
- 135 -
fmhlm Mm Wffet!^ df time aM tm^wmtmi^ oa ^^ m^mmt 
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9 ? a 
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f 5 a 
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31^ 
^ • 0 




















m«l««i*8 of %&# fatiM<iti@ii ei^ila.a$ tlid ti^yMt«i ^et#£i«l. 
h^n^^ whi€li was smiBi l*#r 4^^ ^ « .|iE^im}jait« 
fos tli#«« ^a.tmr98 ^ M^ ?«l tM« i«M%iatie<i>^m'talaiBS flatus* 
H g ^ ^ ^ % fii^^f 3i^% f « ^ t »t®« «mt«iiiti^ «mmms&^i€M4}m 
mmtml I^^B« <«^ s«t ^ r ^ t t ^ ^ @ft « ^^ «@9 etimim« INII^ 
t8@te& for t^ t i s idsilitf' ^ ^emt $m 1^ « pse»iRi@« of l^ni 
»i^t&t«t i^iinlini ^l4i£ii« m.i. 9»i:w^eim iMmw$Mm» §miM^ 
&m@A%m of »etal. iom* v«e« M#ldf«&t utiliitix^ tMN^tl^Hir 
t&Sa aotal i ;^ ^»o«ii^ftttoaa nt wMi^ ^ ^ irfejmla failsd 







AM U ^ 
An im3 






































t o gsoir 9m F«^i^i^®3« «hl@li eoatainsd saXtc of various 
ii9tal imam i n iiii^ieitt*s@ftr midii»« 1% was f(»taid t ^ t a^3« 
Air X229f iH 1251^ «a^ AH 3235« pr»w l a t t e fctxidishAii eon-
taJifilJB^ X3 m' P»^ »1 9^ 8 ^ ^ t 20 pff p#£ aX »f OA » t)«A 
120 Its p«x a l of f i iiiit«# Wtm^m ^i«9« stsmino did no-t 
ecmtaia amf i c^e i ie 4@t«i»i^igEit vMi^ iwoM •ffeotiv^l^ 
f i»Klue« e^editloas «tii«& is&etiTmtodi os d«8tX07«d th« d€l#» 
te r iaaa •ffa«t of wi t s l ions* A» f&x: as l«o^«»i« otntiiuii 
-ris* At} 1228t i ^ 1230t iSi 1232 a&4 ^0 1234v met eatteooMft* 
th«a« &I«e i^w9d ^ « »aio lalilbitory pcoi^ertloo »9 th9 
ros id tsa t a trains li«^iirtoi« 
0ng»-a«^tl3ro 8f@< i^i-» «ir« .gi^.dr@ll|r aiaseoptililo -to ow?tftia 
typoa ef e(»^«»iiidii wliiob offoet tli« ewll serf^e* (85t 26$ I • 
3«i^ oo^^os i* iir« tit0S9 i^ieli af t a r i^^rtiar'biBg tlio ««11« 
surfaeoy by ^oi^aps r^KiYiiig pastliRilfur &o«»ias fro* mt^ms 
mmSbrmm &m]^m>ant of %im envoloj^o, ^tistoxli tho w&mwMiXltf 
of o odll OS o »1^2#« ^io eollo* oftor tlio t r m i t s ^ t v i ^ 
porturliMfttOi st&rt to Xmk 8»d m&y of oatQslly lyoo* 7roat» 
S3 •a t of a*eo^^ oi th ISf A» & M^ily of foeti^o ourfooo i^ortar* 
ftantf r«80lto i s l^o rolotfio«i 9f llpoj^l7aaO0)mrido asd ottmt 
ii9abrezw «3«]^<»i9at8 (12)* Other portttrlisnto oadb as efelor'-* 
- 140 « 
Ii«jel4ia« &iaiwtet#t #et£iMi&« « ^ %«tt«il&»»i«i t^^^iet^. 
• r i a l mtSJLm§ *ep^m$MJt3^f e&lM^mt Iwfit^siai C@)* 
ir«if<i d9t3i:a^9d« Iss i^ t laXIy l«00#3Jl*8 »«1 '^Od C^^ l im 
mMgttly m&m.fSM f S ) , was »tiJUjidi tos t3m 
ftl^tilli^ ir«t«£« & e vastus e«I l« w#r« s^sp^^a^ad i s d i s t i l l * 
flS. imt#r ^ m^tmiM %&siit ^Mxld-^ ttills f^ ^e al« 3«0t »1 
9Yi»ri£itA fls%9» irliifli^ is»atala«ft -^ 19 i xu fs ! » i:i^A«i 
f l i9 : ^ t t « ««r« i 8 « B ^ t « i m% 13^0 f#r 24*36 to nai t l i« 
fabiC' 10 gtves %hm »«i»e*s la isf f#£ a l« d f tti« 
f^ yQS ^if^url iaftta I0£At @I^&t l ^ f ^ t SfJBp €lft maA l ^ « v l s i ^ 
ftTt • • s ^ t i f t l ^ esti^ftetiri^ml ftg«ii,t@« ^ A r e v»s ir«irr i i t t l « 
l i s t •««i-8i t iv« §^»»ii'«g&tlr« §temi&mm M a l l %&• s ^ s i t i v t 
st£ftiiui «^la|r«d ^ £ « &£# t h t flasaM«»iiitr«d iitx&iii« dtzi^rad 













tf!i m e» tf^ 
*^  s s 
R vs & &. ie\ y^ ty vrv H m m n n m '^ 
3 1 § S 2 § M S w% f^ i*(i f*l #"1 ^ f f"! 
S E § 8 i i^  $ 1^  
< o o «^  o o 
jN Q O O i^ O 
o ^ 4^ ^ H «<4 
« Q ^ © »* 
iB ws f^ W% n 
i& 8 s a 1^  It 2 2 ^ 5 5 2 




«• y^ — 
of gS'Ovtli 1® mnemm^SL^ im di^let#4t i t in e^mae %fmt thm 
€li»3jitoS8 l^ -r® ft t^ i«i@^ td 
laeseftftd tllft f@j«ftiai£l.itf %fta^»s9 df tsay^Hiftptttvft e«llft 
(&» ^ } « t t i is istrftiisft l a i^msm^iMtf ma^ 9AMw ^imTmmSXf 
•ff«et« luTft ifilNi firii®#i^ft nf eit«lftti£c iig«stft %hm 
tmm &ie« -lii^ilft M isi^ft]^ l0s$s^ 4a Tii^Ui.t i ' sad tSi« 
m.«l«#*ft df ^ntlW&et^riftl i^ «a%ft mm% ~to# ! • •« Im t ^ 
>^ it ltfff iff 
elielstlnf ftfi»t9« 
all. t l « ftteft3AtiBg ftfwatft 
p£«0«»ae« d f 
im 10"^ R 
m«i*e«« of OfiBt Bsi3 i ^ a&« i a t ^ f£««iiie« »f dbti^tSiig 
ftf«at@t sfAifti^ S strftia* mms« a¥tftimft4« ^ t ^ f t l a t ass w&xm 
• M3 • 
30»e. a a t u « » , « , . , »ae« to taoomUt. J w * . j , , , w a » a 
giT«s tli« m#i#e*« mm #%falB#4, fo:e #&©fe df "111* 6 d»if»t in 
i#akim§ #iit# fM« i«&kl^ ^,t#«4«X lseti.ii»» ^i&»t.aais#» ttts* 
ali«ii* tb# ttltfffc¥i@ltt ilglst a t 260 w&* Etas® s1&t#l&ltfi.f 
mgm,%m mm h® «»«d ^ i»*tt«t l#Aii#i' ©f MO «s a^sos^isg 
materials tw^ tfe,« wiiol» <fitll.«» 
- I .#4-
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#f 6liftl4i^ a# @fi»t# i^« 10*^ 
- 3 W t -
mmllm say oeeuit as a mQvmaX bioiogJlMJL xespone* of U^NI e«]Ul 
to i t« ^iYl^Bi»eat« Viiri^ »B« aiitl.Wfcet«ria3. ag<Bt«« c e ^ a* 
(St 42S) ^tmm^ tlw e«UL peSMaliilitjr l>anrS«r meA MOUM 
oecB£ aaturally It i s B««Mim^ to t«t«2iilii« %lie a«»Bit 
Xsaicsft lA ai?d«r 1o eorscet azty figax* obtaiasd os tir«atii«st 
of ^«t«eia3b i«i^ «i»jU>&0 iritli dioX^tlBg agastis* 
fibm tmUM of ^ ^ oii^Jju W9tm isoim la mitrloet* 
^zotlit ovet&i^t at ^^0« Bi#«« ««£• vmeA i» iaoealato fieoi^« 
pirovfy^ iod imtariont hw&^ and the osatsros voro gs&mk l%»x & Ikr 
at ^^C* Sio etXlo v«ro ooUoetod^ «aah®& end aa^iildod ia 
althas tzla, p^o^liato « ^ borato Huffairs at nM 7liW ^ s 
ft 
KisF«uii9&« oostaiiiodi 2«$iao ooXIs pm wH of ^ o solittioiio* 
Shelatofs woro aado at 10*^ II i»i»«atx&tio»s t» teis (fS 9) 
pfa»fltbat« (pU t .a} i»4 tecato (?& 9»2> teffoss. 1 iO. of 
liaot^rlalb ffiapeaaloas iroira aixod vitli 5 i^ of oholatiaf 
areata selaticma and Hio "mlmm WBM iMido Ufto 20 mX with 
oai^ tuiffosa of 1^^ mmm ^ ia olllaii ^o3^toss v«fo fco^asad* 
tlm ^uifoaalo&s voro flaeod at 9@®C with aliaklag eM saff 1^ 
eiaat aJU-^ aotos vara ti^aa at Ot % txiA 6& mSm fos tafcJUi« 
roadii^a at J ^ aat* fho eella «wro qpeimod ^im at MOOOxf 
t9x 10 aia aad tho suposaataat f2»id vaa do^atod off oad 
• MS«» 
1 si. I»»et«£iall 8ai^ a»iriLosi« mA %$ wSk 9t wmxiovm ^tf^f^m 
ijakdi«at«A idKr«»* 3i» tiSfctl&toe mwm f£0»«it in tiMi eo!r^e«l«* 
&m ^m timlM.tO'Ttm id not 9kmQi^ at 1 ^ m (8^ ^%sm WSM B9 
aUsoi^iiig la%e«f«is«Ro« ^ « to tli« P»MI^H»« »f «lMiMtJag 
ag«ttta lA a^ttcBftt^it eols^tioas* 
%• f«aii#« <»tetfti]i«d at : ^ Ml 9m» owiY«rt«d isto th« 
aa»«ftt« 9it n^teriftl oft« i^ 9:' &S7 ^aa« te «[q^«et«d to 
raXe&s* into ^ « tt«&i»i v^ i^w SMw&%$im (6« 42i)* Tsbin 29 
gtW9m ^ » Yaltte* la 9arttti«ei«« 0 ttiM^ ^sat« ftsd i^ is^ ^ f^ttc 
tiM Mflif ff t ^^ ^ 0£a»-ii«gati7« 8t3?aiJi« ao^ Il«bX« to ii8i«B» 
go tt&m^t i& tii^br e«U. Tiabl* wsuSSimm vlkoii koft I& orai'teot 
iritis f^ Mlmtiag &f@»te« fti« #9 r^Mi9« In vi^lA maStrnx «9^4 
lili fi«£«ttt»fits4 «ltb aft laikr^aaa Is e^ataat ti»« mA Is ^« 
allca3.lal.ty of tha 98* 
laet€rlal aoi^ arialcm of OMI^  oti^ ilfiB vairo pKoimeai aa 
iaaeriliod itiMifv* flia pKa^aoalos ^t« l saA a^nt 4^1isl&* 
eaUa pms wSU 0*1 itil of ^ o mm&^ijem w»m sixoi vitli 5 s i 
of a ^alatlag agaota a»ltitioa# whijt^ etmtaisad 10 X af 
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f l i 
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- 1 5 1 -
eb«a.atO£ i& t r i e C9II 9»3}# bor&t® (fE 9»S) lasi f'^ii^lmt« 
Cf&H^»2^ Imffdara* fli® tli£«# «li«3ja^s»t Ti»» ^PS4t &^ A^ m& 
tl<m« 1%« aixttJ£« nets tept a t o^*^ IS $m^ §wutkf mhf^ms. IB « 
iftttsr &sth.« i f t t r Of ] ^ «»si 60 sii» »^ple»- »#»« t«fc^ mi% 
mud Tialsil* eotmta w#l^ ^ <l«tei»lB@<l &ft#£ dil^ti^m la t^# m^B 
e»-Ggatlf^» wttr« emrMedl omt ^1 su t r i^^ t a^ue 9lat#@* ^&1@ 21 
&$serlb#a tlMi • t f^e t s of tii« 0li«latiiig agsettt $& S i f f s r^ i t 
iiiiff«rs« fherd ir&e no affr#elftbl9 S«€irea0« i s f l a l i i l i - ^ of 
the 6ii a ia i^arlod of iacitbatioii. 
a£fas»-A<igatiTe li&ete£lauL, 4^1X0 pl&etd ift a ^^idlativig ag^^t iK l^^ *^ 
t i o a i s a fe«itf«r f^ Jt m period df tirn* li@j§ & t^B^aea^f ^ 2^«e 
(6)* fk« eslXst m2i}f4m4«d i a a Imff^s witii the 9bmlmtiMm 
ag^ettt <i&xi &• aonltored a t K^> im fdir a c^Bg* la tb« o.d« 
«> i ^ aeodmta for th« oTa^eall Xymlc- 9i tha whala ^aJ.a« Thmim 
axra maqr r^so i i s for the e ^ ^ e s ia 0«4* of tJ^e e e l l e&fsp«m» 
mtonm* Bowevart i f tha esi^p^riaiaiia ara kept In elialatlsf 
as« i ta for a lan:-!^ period af t l a e aM ^mm^tt to o . i* a ^ 
»ciBlt0ir€& @.t 500 isKt a alair I j s l a of eolla eo^Xd lia iat»@ti^* 
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flae^d i a t r i » fetaffer Cl^ 9«0) «as4 « 5 a l s^lat iea of 10*% 
6fe«l&tlBg ag«eit0* IMffieiwit ee l l s w«r« fii4«& «o tltot -^i* 
s»d« at 500 aft w&fi &Be»m^  i.OO* A l ^ e*l.l8 wttrs fXaotd la 
huttmT mMtlofim a t ^@ aa^^i pS ^ d tli« mmm e«4«» wi<^ ^^^ 
a€dit ioa of ^@et@nml @m$ip«i:b#|{^ aeg irgis .aij'u«t«4 to X*00 a t 
i a «grtiaetjuia Tain*© tligt *&# e«lla ms^«r«r«at irii^ci^t t ^ 
pmM^m&en df @^elfttii3g agtsits* flMi i^9p«imi4^^ w«2Mi kept sit 
'^"^G i a tl&e va '®r 'tim.%h with i^L&m mtui^lsiJRg* B$mplmi W9se t^ffst 
9U% »% th9 0 lizf ida4 aft03? srerir hx t^m a p#£l&d upto 4 b£* 1^ M» 
Tal«»ia 0bt®lft94f l a t&mm 9f etmm^9 I s &«d»t ii«e« i^ «t9mc«4 
i^ith eha^ gfMi l a d»g« valuta ^ a t t&# o^at r i i^ imdejeiF^ Hstt* lli« 
dlff«£<eic}e b«tv®«^ tb«s« •ztij^etl^aa iralm@e wna thft •sctioit of 
i j s i a that <i3lls mide:nr@nt in the pr9@9£ie@ of ^laJLatdc®* ^ « 
t i ^ s I»%iff9£« a t ^H 9*01 WKS 'aea^ ^ @@tlimta th« «ff#et of 
oh«X&tlag a§<mta la ^sla^glt^ aidant tba Xjals* HM 31 ^i^vs 
ttai «ff#ct of IfcSA OS iOI. steals©! t t g 3^ tba offset of C^A| 
aBd fig J3 tHa effect of MMA <m mH tbo SK®WB^ativa stasias* 
i?i:> li,f isfiuet of IWA o» th# e e H a of 9-rcis-a©,5ativ# 

















i'ha c e l l s »ei;® ,^p?Q%fS a t 3D^C te th« i5ff@s@r.c© of 10 II 
cheistii 'ig ag«t t M t s i s l3«f:::'er for a pari':»d of ti©a« 
Oontrnsls were imn i » tfee abnence of cfceln'.oc. 3iaspl@g 
t e a a a of Aeiii^es i n o*i« ®t 5^ >0 luit olitaiii©i. in. p^©-
r-;^ -^ ;-,e@ oi tlie elielatui?, m^im. (^iiaparsfll ^?ltli efeimgos in 
3.iU values foi? tli& eon t ro ie , She filf^:@jr«iea botv#®a 
tLcii© ©xtirictittR T&luts was the @Kt«sit of Ifsi is t l i s t 







.rig 12t 3ff©et of CDfA ©a the e@Xle of C-£G^ ja««i©gativ( 
straJbaa a t ^ 9»0 i s tri© buffei?. 
i.ee the legend to iXgm 11 for d e t a i l s . The syraboi© 





istwmMet a t p i 9*0 l a t r i s %iiff#r« 
li»® tii« iiif«anft to Fig. IX Ibr d®tail». a © «j?®liol© ^ i r 
@ t r a i l s ar@ M ^ t i i ^ l . a« ¥®IX., 
J3 
O 














l ^ v « C4t> hd.» m&mi tt»t p^tr«atQ©iit ei C.,ff^| ««11# with 
stfstos^i p»#t«#atiaf "^mm ^'^ VXk md ^^wm f u l l i ^ i f i f thm 
Bi t s t f silts ^ r « fi-«sti lf p t t r ^a t^ <m iwtr i«Rt«^tar m% 
t r i s btiff«ir C ^ f»Sj ai*d s©,wsp#wi^ to 0«Ctt tt t s i s butf#« 
Cl^i 9«a.# »4tti a density rf 10 c«Jl« p«i? » ! • H ^ e tw la t l a i 
a l i E i t e i . ^ l . . J l l M I I « ^ l * t;» » » i mlmUmm of c h « l a t i i ^ 
i i#«jto to t r i » feiffaf V I f»Olt ^ r # a ^ ' ^ Jt ©Jt ^ a l l ^ S 
ptrateSf wiHi « t«i^»i^t«t t l im wt tO*^  €«i.l« p#* a i» ft*© ^ » - ' 
tdin#r« w»i*» ^ p t mt xmm t^pe^at ia** C2l-»^%|f wi th ©^as ioa-
^ ^ a t l f t # lwki i^8t f«» ft sto» I t b^®- #l»#inM^ thm% m ^«m^-
taut j r ^ i i l 8l i«M»| t^nrfs to J.ys» tJ.i# c e l l ^^ * i J ta t l ^» l lw e#H», 
a f t« r t?s«te©ftt wltt i eh#lat0rs:t^«t ^mtrifi jc|®d at lJt"-^-^3 * f 
f o r 10 ® i% and ii«3r« t^»R ajj tit. iO « l ©f teit buf fe t ipM ?»S)p 
af fc@^ ^ s l i 4 ^ f ^ n t l f mnA t h o r m i ^ l f wltb lli# mmm Imiimm B i ls 
wastiitog r^ov^sl the «*©iat^rf s t l c k l ^ 9H. to ^ | , i s » and .3lt# 
p©rtlofss rf IM and p r ^ t e i i H I ^ ^^ . - l us t »rf"»i^ s i » i l f A iaf f jpS" 
fated f r ^ tli# emit mi-^l^^mm 
» 160 • 
• After tli« ?rirtar0.^te«iitt lixugm a t ^*te-l»tteial ^m^mm 
•^mtm u#e^ to @)»@«£irG t l ^ i x @fft^t ma. ptetxramtet e®XI^ * f®^l# t ' t 
giv©® th« c©ae«iit2rRtioB, !» |i^ p®x » ! , of tli# ar«i3i m@s€ 
agmim@t tli« S utirmins ms^lmfm^m 
i n fal»l« 22)t fos emik stsaia* ii«r« iiie^olToa i s tri@ %Kff#r* 
19 a l of solutioB, aft*?x «quill^a»tioa at 50^0, usa isoeniatM 
w l t b 1 lal t r o m t i ^ l»&et«£l&l ai&Mpmi.@.%m%mm 'Qm mXKtmtmm wmi^e 
lm<ml»at€d rit 30^6 with oeoaotonal g ^ t t l t fi^tlBg* Os© ml 
9^1^* W&8 ts^em out Jj& tli« tt^gismim. to dL#to£m^« irimbl« 
eoizat ass^@rs &t 0 a l a , l ^ t b « e msapX99 ^9W9 tak^i o^at mt 
30» 45 6Xid 60 iala liitervftla* All t ^ s^tples v^re e s ^ ^ 
datdimine Tiabltf i^tmt wsmhoismm ^ e c^mtsipls eo»»itt€i of 
tho foUoviagt 
e@ll 3U8f«!i@l9ii wm& pXaood Si& pr««ra£»od 19 s^ "r^lvn^a of t$ i s 
buffer, i»cabated e® a^TTO, aa®pl»» tak^a out a t Ot 301 45 ffliA 
60 mill ifttorrald smd t he i r irla^lo ^ s t o iotesainodtU.) imlXm 
aot p£et£«atod witti olieliitors }mt w l ^ t2i« t i » ^ f f o r o aXoiko 
for 5 miiu ^ ^ l o ver® similarly vashsdt rostusp^tS^y I, iil« 
1^^ o«ll-<^ataiiiiJi^ 0Us^N»t8ioii0, ee®4 jfee :^o«iilat9 19 sH i^ltt* 
t ione of aBti^&etm''l&l €ntga« flioso were iMm^&t%At,m^Xm» 
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S m m m m ^ < 
^ M & 99 m m o 
- i#a • 
as 100 7* CmXlm l a e^ntrolii (1.) aat (Si.) sbowod ^ sigiiifi*> 
cas t d#cr®a8® i s ^lafeiMty itseirsg tli# 60 iM.iM t#e t p®»if^» 
fli« TOre«atiif« Qf vla,iil« #®JUUi reftssinia^ aftur th«i t«ift fas 
period of t|ja« ax-« ^ -? i^ ^ f&hle S% fd£ asC and fm^X@ t4 f«ir 
affect of attb-iafelfelt^iiy eo3ae«itratioB8 ©f aa t i ^ io t i e s tdwax-da 
la 2.9 »X vols^i@s 9f mitsiaat 1MEK>^  ths final. d«@iir€^ 
e0ao#ati^a.tii>a of && oRtilkiQtiet f€«e #m^ ed^*fiis (l^bX« 22)t 
was addaS. ^@ hm^l^m i»mem psmtwasmi^ at ]^^0 nM w«e« i^ii^i* 
lBt«<i witli 1 al. of |^ @tjM«t«»i e^lJUt i^^iit XO e@ll« For K 1 | 
tho atlrlii£«» «oif« im#ytet«rt ml ^d^Q MM! «iiro ooc^iyild^alJ^ 
o.'stsploo were t®fe«i af%«s 'p iad ^ mia lacfiifeittton F«iri©4®# 
Appropri&to ooati^Xs w«^ oe% »p as before* ffe© - r t ^ i i i t y of 
pretr€»atod oolXs mt 0 mia ytms tnkm. mm WQ % • C^lls l a 
eoatroXa i^^«od mo s i ^ i f l@«iit aoor#a@« im Tlal i i l i ty (lisximg 
the 60 aia t#«t poriai^ fb© p#jrc«itage0 of viable eolXs mites 
tlio tos t fo£ periods of t iao afo giTva ia SsJ>lo 25 foip kf^ 
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ml.xtar@t ^ ^ M f^a ta t ^ i t ^IQ2^4 h^ ft»,e2^«f^ fox* ^ i t pT^»»mtm 
w l ^ txla^ teff#ir ( ^ 7«6| «we9 t £»» t^ wjitli WMkf CrPIA m t 
PE£^ im tjsi» taf f^ ar Cj^ 9*0} i ^ tt»i£ iSim@«A^emtiai« mmx® 
f0je M ©la «B4 t *« ««.p«8etim:ts f©* «%eto s*^.|», #1l^ fal«:@i JB 
- 172 ~ 
s t l t » « 3 ^ ol%&M^ aft^g* t«^%ii«t with @l«l«tiaf ^«iit« s£« 
lair ^(t«riaJl %»M^€ im^- ^^tlm hmttmwm 
ff^m^llyf. t*fi#t, illff ,frff§l 
A@li iii4 sllftlltt® fli9i^ li*tm@«8 mem •§mti]fi^^mSM mk»fmm prt* 
t i e i ^ c ^ ^im^mi^m lihMh ^m im^mltfwi i ^ 4 ti'9s*^i»t (224f 
Eiii^ sA i^Bim ^A.i^ -pmiMmi§h^ty% f^mp^tm wma ths ^ » » 
t ra t« 1^ wMA 0*1 @1 of smf«imats»t iAlsti^^ WIM ^di^« &m 
ae t i f i t j Has t«t%^il»«l witfe ««f@««iiis t§ a f»ffitem«3,.f ealA-
bjeat^ «i^f«» l i l ^ ® iisi*sina«t# ires® s^imtM a^l®«»t 
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m^t of ©#3J4i #a« t0 tb« lr»a"lwltt af ituii^wi witfc ^ 4 t CWH 
Fig 14 WM.S& giiras t&t percent teer#as® «if iai« «ttsfs«® to til* 
miMQ l^^m miX mm«%&^'» C^t ^ > ^^.f 4tf ) • 
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Fig* X4% £b@ Ui&mmMm im tli.« w^m^mt iA the mmmLt 
of a e l i mid &lks3Jii« 5li9«fhat&s«a sifter 
t r # s t a « t of S3fi®-»®f8t4v« s t rn ias witli 
elislmtimg &sifit©» 
(a) Air laiT, c^ ) m urn, i&) m urn, C^ ) ^ i t ^ , 
C«) « 1231^  Cf) A^  M52» fi) m 1233, W AH 1234 
!• f»i:?ta«iit with IMA. 
@eiifle» w®ar# @@tiBmt#t« Iks «3Sf@i9s ef«»t@iitsi »il«iisdd 
f£«»M iSfiF»« CDfA-t and lMA«>t'^ #at@d s^9l@8t ^^^^ mm^^^ 
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l y t j c ^ t e ^ ^ mt an . t l * II stsmS®* ^ t h S ^ 4 i §1SA ^ t M^k* 
@f 1fe@ &iif«r SM^»^^# '^1- -^immwi^ smmf^i^ t i i r a l i e t ^iti@a« 
F I K iSt ^ « t&@s^ uMt Sa 1^ <t fii^t^t #f peotftiiMi 
(•> AW 1 2 ^ , Cf) i» m S , l«> Mn 1255, Cli) Jl 13»?4 
X* fiTtt&'^e&t I d t i l I S f t 
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iM-^ ^ » @»&l&» %« ^ i « i t #f f ^^Itol&pM r#l^ms« sua t t e 
ts®«,t«4 witk IMAt «^^A a«^ IMA* 
ttfb#^9flasts mhX^ mm^B fi£iit3# I ^ I U M T l a ^ l a s t i t f « ^ 
e#wtftlm iiMifi»^tiim« C ^ l t *^» ^^^9^ ^ fmm^^ i i i ^ i e f l a s t s 
IP 1229, ji itPt m tmi$ m %:^n* m %sm »« m ^34. 
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— • • ^ 
f ik^ Jbe ^ t . ^ f j tef t t i i^ i 9 f i ^ i g ^ ^ i i p M s 1 ^ ! ^ ^ ^ fi&€tt ^ »»i«.9@ati'P 
ii1^E»lfi« ttft'^r l u r ^ l ^ a ^ t w i t i t # ^ 3 ^ % ^ ^ ag^^tft* 
C l l Mt©g t«#ate«rt wt1% l l ^ t i 
S t i ^ ^ 
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t ^ » 9 
t54»4 
5 3 ^ 




^ • 5 
55«if 
34## 
« d was «#timatti $A ^ |»s si* 
IXg 161 m& iMQr^mm I B the am&w&t of plmeptmMpMm 
tii« %3t&ml^mt with db#lati^f a f^ i ta . 
( a ) m 1227, (t>) Al^  1228, (e) lH 1 2 ^ , ( i ) A0 1230, 
(®) ill 1231, ( f ) m 1232, Cg) 10 1233, (h} m 1234* 
1 , fseate^^t wltk ISfA 
2* fir«mta«iit with QMk 
3* !2re&te©at with H2f<^  
fhe miXm wmtt9 txf@ate& ni th elawlatiag ^t^imts aad t ^ 
8Up@£iiati-si]it s abtai&ed v@m msiA to teteasl i i t th« p^»<» 
plwlipld e^tttent, Ki® f ^ s p ^ l i p i d ©imti®l« of Wi^k^f 
CBfl- ani l ^A*1^#a t^ 8@3^1«it it«r« c^ipar®^ ¥ i th 
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in a fefpex-tcmi© s<j3.iiti»i» *T.-?o« ««pa feimi t© 1»® l i i^i i f 
jttr alia h-'.s '^i^.m %Q i<.%tm:vJt to cpaatiff tli« s w e a t s of 
to hsve l©sk#4 ©mt of tJ:« ca l l If th© l^t«rt©al©itf Qt tb« 
acidiis wag g^tteaHf r s i u s ^ . y^© »ast@t t@ «bs®rr@ i f tlit 
i a tfe# £Qwm of i|ili#r0flmatg» t«iMliA ^ &lttms f r ^ #s.« as©-* 
¥# ©citiu »sjt follow ca/ 41fA@r©se# l*tt»tfia t ^ s ® 3t:rslii® asfl 
ed sieillariy a© ffjr as thsii? o tsot ie ®ineltifiti®# mwets mti^ 
&mm9A» 'ih.9 ^iscjitit. -iTr# #cjtii-,titl'is wliicfe wms f l » e # i ttj 
*.-.*A, ©tm-ld i^ t b© ©c'i^risi 0«t fits iraei. ©sttBatieaa fe»ie€ t® 
jX:mtm fr%i'cM'} i-^-sm S (irefs-^ors ff® stsraln® «©wlii l»« F1^«11@#A 
(a) n»mlt m 12271 (fe) AH 1228| 
file € to-fsoii® call© ©f SrasHBi«t»tiir# «traia« wmim 
@«d« &t 600 am. 
uuuOOS 
•Po 
i e ) t . ^ Q j ^ g j ^ s a All- I.255I (d) All 1234. 
..»«e tfe© legend to f%« 17 for dttsAls-, fls© symbols 






»ial9gi#id €nrM@ii^ « of &i&£'^ txi?#i i^mi^bi WUk*» Wmme m.%9-* 
1 ^ l»aet#riiil. eml.tiix'#s (4fl.l» fli#@® cm e^img «^m|ioiaid.s at mLh» 
of plajwM I^A — t t o n ^ <s^i^ii0«?asl M l I^«pl4eat^a 1.8 &lm 
of p l s i s l i Io@s tmm t®0% euXtvrdst tti® ^iriginal. Z* fopzlst* 
ids i e psogressivdlf di iatsd ®ttt witli st M ^ # A im&s@m&® la 
ad»«»flas»i4«^arl»0«riiif &** e®lXa« 
E^ §siffi«a@fmti'r« l)a#t@.rial s t r a i a s if»r« &tmm for IB-'iSD 
liSf ill. au t e imt ^i^th a t 5^ ® ;^ witli sfeakirig». Q.l al^ f^rtiona 
0f mt»M^i.ng ^Mitfe ¥«£« aii©i to i^mm3^<.t% f«0 al. iMtst«Bt biroth 
eossta4^.1iig 25 Jig .P®* a l A0« A eoatip©l# #®m«l«tia^ af mitirient 
'Qitmth without enf 10« was mt &Xm mf* *%• eiilti^»s w®we 
grcj«a fiair 6 bs uith irigassem® ^ ^ l a g mt 57®C ^ d tli© vi^lJle 
catists of ©gc^ i eiilter# w«i tstersisud* t«^i« 52 ifiTe® tlie 
^Isble ^iffit® ©f tli© 4 a* stEsiBS la tto® px#®«<»@ of JQ. As 
- 19C -
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tli0 data a^Tit& tlm -viable i ^ i^ t s &mmmumSL imn&Xi&tmtM^ iUi 
tii« prm^w^em. af i&» Am aUt tim 4 l*** gttsalast v i s J@ I227« 
All 122ft ^ l^i>» AH M$3M V M < ^ ^«:r« ^r^sintaiit ^w^Ms 4 
anti^inticOf wet9 t@st#i f@r th@i£ r@si®^&e® to tb««e «iti— 
eti imt «^eit i@ ^asud ^ i tli« ^iti%i#|pft«u ii^4« tte^ztlnf ^ 
the m^tliM of Bwmme et @X« ( 3 ^ K I t i^^oXt l»« poMt^d oat 
li«r« tfeat dustog tfet 41s««<«4tffB@i£«a metfeoS <»fld:r«!i for imti— 
&l©g»iia eiiartf th« JO ^o«© S'*"inilttir«ir if«r« diluted f^  i^mit 
W^ «wll8 f«i? ®1« i t th$m €aisefstffliticis s^afl lilc@3^ th© I * 
eelXa ¥«]£?« €JULiit®4 s t i l f l e i ^ t l j to giv* a pic^air® sf <i@ll 
fot»ml@tidii la wttii^ f!iiti1il^tio»r@3iatMic@ A#t#im|jmsts %r@r# 
«ff«otlfely l©at« 
mmb%t: df |jit@r@alatiaf t^wit« ^ ^ &t^r Sxngit A£^ «@@4 in i^ 
mmiMg of fXawid tet^i R* ml2M C ^ t 3tt» 4ai t 421>)« l a tk« 
lli« B*^  s t ra ins wm® groi^ tmi 3 J 6 » ^ br I S f «dt 8Aitjei©iit 
U3«d tQ im0 J^Lmt@ f.0 al. of fr«iiaas«A teoth eolntj^ne oontmiii* 
iJHij 25 |ig p€3? a l A0 SiM i3i@ cmltii^oa if#«e ga»«a fms M hx m% 
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Of *0-g««i a* a a l t u r w f f r 24-36 te « h l l . t h . dB,«-&M 
flat@e toS i^ipla^^it ^ae%#£>i&l fx^wtk* A few of 1^ i^ l^j^ ml^ A 
grswiUfj OB irug-f£®# f2,at»®t for ®a«& &* stifudat mmtm t#irt#d 
th«s« el0a©@ I1I1& ^ii^iid amtil>ii»tie r^sistane© pi^pestyy w h l ^ 
aea t s in wMeii wm M was ^ t J^ tM »#4i« ^^4 irtii^li v^ee fX&t^ A 
OB )N}tli aatibSotio-eoR-tftlBljas @a4 «t1iJLl>JLoti©<»fg»« agm: f l e t o s , 
bi^ oaB£lii«at to^st^lai gxrowtli. Tm&%@ 54 fiTta tlie orlgimil 4 1* 
{Jr%.-ia^s*fei"r# s teaias whtik d^iet©^ no aatifeSoti© »®st8ts»ii« 
att@r %li@|jr gs^wtlk |j& ^ t f^cd fml»»erf>^ @i»t mtt«3ft ^ g»ii» tli«i 
in tlie f£@ii«3i@ft of 0p;;;£9jp«nfit0 m&tiMiQtlim ^ i ^ i i ^ tko or ig i* 
at tern 0l&nm> fm^m #moli mtitmiM wtdU^ imj?« gifoim ma ^we^ixm^ 
pls.tea aft@r tfe© .prav^b ©f siimias lslfe« p««®^e« of *>« I t 
i e #ri4Mtt tlimt '&• o#XX»lii£ fopidi&tiom imriag gi^o^tli iM tim 
pz0®mem of iims ©ffooturtlf «Hsiimt©<l tlio S Aoto^^Jaaats, 
for osofo 0in^<^d®atiTt s t ra in vm&& la t h i s st^d^t & 
€O£i^O0poiidisi i f phiis^tff« «&B l^^latod IbsmaL d3m#»fr@o a^sr 
• IS4 -
^ v4 
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amtlbiotic® det©»4ljn#a«. fswsm l.««ili. I^ 1227 «mlta^#, gositm 
i a the fr©0©ti©e of ilO, AU 122@ tisa iiK3l.at©4| tzmk %.mVm.wmmilMm 
m 12.29 oulMr®, AC 1230 we,s ii5oiat©cl| finm fyy3^fia?i@ All 1251t 
Ali 1232 trae i a a l s t a e i and frar. f«e.eyii/gip'3@a & 1235f t^ 1234 
wftB i s a l f t # i . fli«sis E"* s t e s i a s whieli fiff# 4i»g€ai-e t@ t l i ^ x 
lao^xSKKaial isfecticuiBt ©"jmcd proiaise'uity I s & haU^a^k of 
©xtraebromtjiMnaftl inhpriti-i ice. CrlveHL a omije of f e r t i l e s t r a i n s 
I t i s f a i r to €i®swa© t t n t , WBtll ^sisven o therwise , a t l e a s t 
3ne i s crsTryiiig the trauifalsslbXe plaasii*! C350t 352) . .-fla-tsMs 
wliicfe, a re sdlftranojalasliale, "M f«>n3^gallf fe r t i l -g , earry t ^ 
Itfines. Matural E pla,^*iiti» hair© a p i r o p ^ s i t j "to t t a s tl^.el^ 
hos t s conjugally f e i r t i l e . 'X'hs i so la ted E pls^iicNbtarbmirli^ 
s t r a i n a when groim aa aiaad eul turesf ¥ i1^ a r^e ip ion t ©trsilm, 
turne th@ cxiltyjre in to a 'poiJalstlan eaiiFriaiag af e«3Ll© witli. a 
h«j|e p ddcMaiiisKe of B* c e l l s . 
fJi© 4 e a t l b i o t i e - r e o i ^ t r n t GrasHaegstive toaet-^rlai fitrr*-
inn were i B i t i a l l j cbeeked for t h e i r s t l f t r aBss i s s ib l l i t j ? 
pro->®rties. l ^ t o r on %\i% oanjugatiea ]p»oe<i®@ tf»s 4nv®!it3gat@fi 
ao*:e thoroU;':;hly, 
- 19^ -
£'i.;.tcg>-tGst^i: JM E* i;eol9lpii1fat E"** ^mXXm "wmmm i^nmit 9^#i*-
Bi';:iit l a 5 a3. mutri^'-iit h.sro%h e^'hatias.® a t 30®G i8R.i t's« 'pmta-
tiv@ reyi.gtaBt ela«aa w«i?« irsiieiilafsa i a pM%eimm <m ©lt;v«ir 
mM%wi.-m.%^ or liaiaiiaali-i^iar p i s t e s w'lcti if®r@ pnrrtc«islf ©©#(i#il. 
o r J62 s t reda which liaA o^amimtsQmGl s®Blstnn&€ towasis aalt— 
d ix io i.5.cidl 0£ rafaiipiein irssp etl\?cjl,f (Trit>l@ 8 ) . fh% plr-.tes 
o r 
on.® or t w a i i t i b lo t t c s aga i s s t iv}-,icit tli© 40fi»r stJEmim wmim 
o.ifi finally res i extant. y;;n4f»lljr 25 - ^ 1^ Mi t ib io t l ce ^^f lal 
a c ^ t a M©r© t!:tken* 1B ©.laiEir^l a/'ise plate® ^ p r o p r i a t © ittitele— 
a t s reqi*ir©d h'- i?;:»ci.pi©iJt3 ¥0sr# aloo acM®a« Costsol plii-.'-^mt 
i«0» a pia:^2id-«f55jrt3-^t a>eoli s t r ^ i B , if«r# included iR «11 
jl-\%&B and these ^©ice! a^t :• JI© to f*s?© oolosBius @a th©f3® 
»la' .#s as ther© WBM mi <son^^ tttmrnf^sm to s^eipi&itm 
st i 'a ina* ftie exojnjxxgonte ^-orm^ iiei?@ ®J>1© to g3?ow whll# 
aelcl or i:eff?:ifipiclij ipmouflly als& ntt f^ni^ 'r^otiuo^ no <?92i>-
nlea* AS eont^eoio in pateli—teBtiiig, tfw© *staniln%rd» E flatitaii?^ , 
£702 Slid a906 Imrbouf^ "&j tis© J53 s t r a M W^IJ© « S ^ » ai»6@ 
<i«"i0ii3tcst«ril tlmt a l i of t!i#ia ©attiled E pla«.ici@ which w©r@ 
geif-trr.R»iiiiMibl«. Esse©, iS 122t» ill 122f» IB i^PL imd 
AC 1255 liax'fe&iirei fi«lf«%ra««ais;^i>l©t ^ » J « i » l l f ferti l© B 
E fl?smiM8i fe» lsticat«rt lif fj::teli-t#gtljttgt wad tttlli®«i# ffes 
donor® waee g m ^ as stimiitn^ tettfe. «altax#s ia smfeitm.'l— 
bffotli R* ^®C @T©x3iigfrfc« fli® r o e l p i f ^ s with etee«»sQi3fil 
w#r# .'pe0%fn QT©»ii.;!-,t as st.fi ^ ^^^tii attltai*@s a t ^®C« I r « ^ » 
prsvana^ a«tri@jt feotb. iioiatioiis w«rt l»#€sJLat«i with tfe#s# 
30®C* 1 a l af doBtms west iii.-'.ed si t l i 1 mJ. 0- r^clpi'tit® r s i 
tit® mixtiiges w#s© inesviftteil. 2 ^ lies a t ^ C irit toot sti&.M:-.» 
& Im masie expesi^ntn Amm-m w«i?© sadt 1 :i IS ©ells p-'i* iil 
8 
and tlifi r«M.,3iieiitg 5 s 3J3 ©tM« fcs? ^ pirlar tt> mlxi-^ :x t^s: 
in%» a t t t r i a i t a,-t?x p.l tcir# e3t-t--.iiilfi£j fAparojrist® ai t l&i^ties* 
,.' c? Btyi'-» exps:riragfJta if#J.'® alS'O ©ajcriina out titlliKlii^ 
i.<a¥is-:.,i-vgiQli ©liaiiisil-^-iir places, syf •-l^ M«iiite4 «ltfe ..^ li*-
trcaafsir fr^nutnej af p34%'^ aiu» botli la nu t r i in t end s i a i s a l 
©•!•«•» of 4 mtiM.QtM-9 t^s tim&w s tstdtis . i.# tfet s e c l a i -
ea t s tistd w#«« 112 J53 Cfable &)# "^» ®xi©ii.J«g»t®4 etrsljafi, 
m 3U^ll, All ^ 1 2 , AH 2015 mm AM mi4» hmM^mxtm f l assMst 
pm i'27t f*^ 229» fA.0 251 m i piU 153 r0.sp«=et:*-^«lf wer© w e ^ 
tliat th® 5 , i e . s ol>3«i?red we.r« al i^nt QUMititmtiTelj' tli© «aa# 
af5 obtained agaiiist AB' 1227, AH 1229, iS 1251 sM M 1213» 
tot: ©imjuyjatianfil trfmefss a tli© 8.&«f'# ftdtsd S plasaicls t^ 
f^equdiief wa$ f-\l»ast ©JxiU'i/; t-'i r a t siss atsm ahssa la 
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mdv© t^m OS® ftaetisrifil iit^-sls to ttm o ther . 
B^imtif® iif&il^ st:.T>iiis» t•.:!?,'.ted t^ith Javl^t ©o» i>e t.e....r,a» 
*^ '^ « 'S«Goll eeU© witli CafiS^ j ifhleli s^iias^ tfc«.©# e#llfi c«3n»©-» 
piaat ©ells, tht-s® iBs«i»t#i Mil a0l#ral#St f^ t^i»®e» ©siJR 
i?>iis« i'ro"rM#4 the alossil^ MA i«>l#mjl@# ccr® a^t isii#ar©i 
ghon si®.ilsx shftBOtj-pie cmtx»©t©rigtle® ®a|©y<^ toy tli# Q i^isi— 
a» i pla&mii-fes^bcmEir^l ©trains, M# liav« #Mflof«i tfei# t«elb» 
aiq«© wldcli muM 'm mtlliaed to diiimstfiat© th&% tzvm t ^ 
satibJtoti^ ra.'ii;tciRt ciSMi-fiegasfe'^ stiriiifls, wltlefa ea»tsl« 
Leo l^ 112 ^ i O wail e«l©€stsd nis the i«€dfi«iit, I'a?^ 
eacii of thw 4 eeaistnat iitimists plaMiM-«arlefe^ M l pirefss®" 
t l s s s w@i7e fiie£©| 1- t'-es«i '-©rs l£@?t i.t ••^C tlMst wts© faigly 
0 e l l a W.0JP© if»a«» M HMtetoat feotli at J l ^e fox- i© hr as-i f resh 
ci*;itar©8 mm^ mmA® by fxepairlag ami Ja^eolatSiig fe@oli p^^ isss-
#€ ,iitttffl«Bt l i ^ t h a«li2tl^i@ w::i..^ Wism gl-al^s fair 6 te a t 
t idm 8I1& @®e@fiiUlf irad'Jeft wi'^n 10 siS IsCJ.» f l i s p«lJ.«t@t es l l® 
•if«r® kept OS i©« fdi* y ) mM t^M a f t e r e» fc r l f i i f a t i f l n i in. csQii 
0.2 ®I o f eosp t t ^ j t i j 0 l l s , t l i ta lB&4 a&opr#, i?ae sA ie i 
t o D#2 »1 of Bil l solmt i^a ^ t l i c M l J M f i p p s t t © s n i th® e # l l » 
DMA mi^'te»« wmm k@ft sa i t ® f&i? 6Q ®lst-» fli@ s J j t t u ^ wms thma. 
&mhi9Qt®& -to a fetst •puM® mt 42*0 fds l«««4 mM^ wfeiiA ©as le t^ i 
i l l Ifct wft©k» d f M i l toy eospet@»t e@ll«. fh@ mixtm^e was ftip-
t l ies e ! i l l l #d ftt 0*C f0i^ iO a l a na i wm« ©iii»s@tii«iitljr dUL'ati^ 
vitk 10 lal o f fttitfi pre '^ssa^ s « t g i « t liswtfe m&A thw mlnttmi 
was keiit ov®^i4iI i t a-. 37^0« 
fh« 9'v%wni.r'h%'»-rx -ws c#Hs w#r@ iis#4 f u r ismtw#irtit-
iBt- #i# r es i s t iuice efeair®cftj?ri»tl#s@« 0#I. a l a l l f i i ^ t c s i f # ^ 
p la ted tot© i i t t t£ i« i i t i^ia? pli>t@s ©ontsJMjsis t t e 4 ^ t i ^ i s t i e s 
aisd tbg y3.at.#» w«»# lii«ia»«it«d a t Sf^Q t&s 24-56 fei* f o ^ ®^pj?«-
,piat#s ©aatft iaiaf i n i l T i t t e s l sat i to te t ie i i fr#«@ alsa f l c i t ^ i wttta 
- 203 -
trsOTsf^smt^ c©lis« fills vao ti> ^trn^k i f Ifet f l a^ iM wa© 
l a t ae t 02? ta ® i#l#ti#ii M-sm* 
af•plici.ftiliti" Qf tl3@ fro©#i»,^, f3.eMiM»«-«irS©l»4 .ISA fif#-
•giires the t raasfo^at ldi i of C600 e ^ l # lif plassiil MA»®i»ta4s-> 
trsnafonssjjt© ©lstaiii#i wtcru ehecked for t l is l r M^tibiati©-* 
r«si©t]^ic# i-tteaaAssiatft ©a aiitri«t-€i^m£ p la tes e«itftiBlag 
ant iB 2024* It^rbstirisc pIii^aM pI5 S ^ t f .^ t2t» f Ul 2^1 ^ 
pi¥ 235, i'#«pr'Stiirtl^} wgi-t --fi^ tm Hi SBtrlnii'l hx^h a t 3t®0 
for 16-18 te «»i slJ.4p#ts# wtr© plf^t^ 00 amtiei«t. ag«g pla tes 
soIltai»la^s. 4p ( 3 ^ pg/al)« Aftsr 36 te of g^vt l i ©.t 5*^0^ 
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pa.a-;t#0 {sM mftmt gr^ i f t l i f#y ^ M s t 37®^ wmmm a®oi»«i,» fab le 
38 •;;l¥«s t ^ analys is of "iici ^ i t i l i i o t i © »»@let^!it p a t t e ^ i ©f 
tc ia ig&ss imts nM t l i« lamlys le »@ir#ml«d t h a t "feft iria%SJJ.tf 
0 f til® i?#alstant «l®t«i!SlaiMt» wws® WS 'V. simU.«? to t l i« 
Siie t r i a u s f o r a ^ t s w i i i ^ ©natsimsi tfe« W i t e ^ l s # M t r f i s ^ i s s l * » 
bl® plsBaids w«.r© tss^ t« i^Mjagt ra t« tb@ pe#»©«e# at' th«®« 
a plB.a@ide i s tsssasforjtt^ eJ i^mfea. f l® e«ll®g ' ^ M ^ a ® t ^ ES 
donors, 9%w% g£&wn l a Bmt:ulifflt- or l>-fe®ut]^ sdlnt iomst a laa f 
ys t t a l l f #53f wJii^fe was ge^ws s t s i l s r l f tot 2$^m M a t 37®C. 
Sisi i ias aii@«®tii o f ioaor© tmi n ie lD le i i ts^ both, i n tbe Mg 
fli:aeet w@r« mlAt,^ t0g@tf-«£ ead tii® aixed ©Altmr#e ir«r© gsowi 
f o r 2*3 to3e» mt 57®6 aiid %il<ni,3tes w#»@ «©eA t@ p la t# ©at© 
f i j i t i to io t ie -smf f i sacmt t i agaif f la t®©, l a b l « 59 gi"r@a th© 
tirf*Bsfar frtc|w«i©f ^ r alJ. ^he 4 t r a i i » f c i s « i S ©«11»» Jli® 
tt^mavmnnf wm» 4©t»j3ils#d J A t«im« #f f@» 4oii#ie e®ll, pur A » 
t feis A^amstrats® t l i s l a i l tfc« self trsasf^s^mlj l t f i l®sal€s s#» 
t i i im ttmix Jgg-g9s#s a# t i i r l t l®« a f t#g t l i« tSi«@foraati9S» 
s t y a i ^ s i fft® e®3JL «fraXg#t o f tti® Ggaa-msfstiT* feastsria i s m 
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lufmxt the p&pti^mlY^^^ ^nti immt^ eytopJUiMiie l&f&s cmap^ 
sl99 i t in a fi<»if<»sii^tio!wi«^tnicttir» mmntrnt f ^ i ^ i s sm fmt 
n^t f u i i ^ laid^stoodi i^i^otis ^Miain« airs ifiteriti^»itS i»i1^ 
mm atiothurt foi»iiif imiciuo chufmei® ai»l sMHUIee ^iverlnpi 
r<^ hiclif mt th& v^ <»JL#t P x^i»t«€t tli« cytopiaemle eootmit ^HHI fiv#$ 
the cel l i ts @hap9« Varimie drugs m4 ehslstors intorsi^t with 
dlfforsnt dosiaimi of ttui envelope ^nd «v<mtusiiy ^^ks ^w 
et'Ils fragile ditd iialoie to lysit (8)* i t ist ttisrefos^t 
•ss^iUal tiiat the #fivel0p«8 should bs s^>afat<»d ffo® ths 
r@st of yte c@ll8 diid tl^ tslx h@hav.dy7 uiKter diffsrsnt con^i** 
tions atydisd* 
Ihs e^ll 9fiv@ldp98t r^ sts preparsd fsoei oaeh d tim S 
bacterial strains us d in this study* Csiis wsrs grown OR 
nytrient^gsr in Eoux flanks at ao'^ C for 24 hr. Ths fioux 
flasks i^rs indculatdd v i^th strains qtoum for i 6 « ^ hir in 
ihs f»itri«nt hroth at 30^0* After ths 9ro«>th ths eslls t^ t^e 
coiisctsa fro^ ths agax surf ass by using t r is buffer (pH 7*0) • 
THt cells Msrs pslistsd and iwashsd ^irics uitli tr^ s^ tcjs huffsr* 
Flfially ths cells ^&rs ffuspsmi^d as thick suapsnsioim* llts 
we i^ t of ths cSll$ in tliis susp«ij«i«iori was a&;xtt 0*1 ts 
0»^ g psr mi dxy wei^it. 
- mm » 
p«iritoB was ffil3ie4 '-^ith «as^.Hl sj^ fid %f tiiMiig a IS ^ Tt^li^® 
ear@fiilljt wiMi k©«plR>: the t#;Ji:ei*-f?'faii'@ ajemai^ i - ^ a , Vkle 
5000 X g tm M aM ia mMm Sli# «if#^i»ti«t was ^ ^ i » ®»isject-
@4 ^ tb® griBtiiig for 10 sSs.* fli# i i i i^«isisa wmm mmtxttm'M-
a.t ^^00 s g Ms 5 islmt ^feg#x|i:»rtlf t i e sip«i?^^ti;ai.t was » l l e e t -
©d. Hktm f©£ttea «a« s»^|©«tei to. «^t i?ifegst i#s a t 1 5 , ^ 0 ^ f 
i i s t i l i e i «mt#^, 1 II laCH ^ I w t i s a and t ^ e teiff®^ C^I t«8 |* 
I t wna fjjiiilli* ie««u«peai«i I s tlia sass tfiiffeir ^ i % tfeis 0#5 ^ 
p-sr ml of Hi® aii8p«iei»a Umii* ^M& Wms« W®E*# ^di«4f ^ a M&^ 
bat@4 at ^®C fog 4 te wttfe getitl« ^ i^ iag# Mtmt «iii^l#ti©a 
of t!i« iB«.&«tloii eeH ®if«l©:,'#e w«»@ oeatrifttg^i at 1%'^ 0© x f 
f0» ^ al» Mii Mere fiaii l lf Eeausfftnirf. Sa ^ lA #c lttff#if« 
fb© mw^Mp^^ if«j?© n a s b ^ »@feat«ily aiA «mt#a»lmlf with 
i i s t i l l e t wmtsr* JH iaCi »>3.«tteE smi th© t ^ i s toff©!- ani. 
w#i?@ 0»sjaJji€i a t ^ 0 ma far '.»f ab!»sl>siiiee ">e'-' • then no 
« 299 • 
u^mromi^m was VU^BB^ &t 2$iQ wm th« €3¥e34>f@s v«r« r^nM^eA 
a s el0^» Th@ 69X1 ^m®l^pm&$ Mspt i s ^ twtm li@ff©r» w«£» 
frosi® iOEiS ««r@ uaed aft«r i«fe»eslag* in ^i©Iti t« tmmm 
slome of 8 Sr^^Haej^atiT® etraMa pti«s«it.-wl»® 1® glvmi la 
hf&SM t ^©« pi&©« iKii tli# a^»r^me# at D^O i « s t e ad i l j ^ t » 
Asm C42S). 
a@Xl «Rir|}i0p@ii 0:,' ^Ksii @t£r&Smt wdff# t&ktti into a t r i s 
%m m^^Bt fl«« SBfAf d i t l aad aWA, S» M*% ©0iie#!itr&t±oa, 
maiUi la t^e Bm&m Mifemf/sA&$^ <mm.^ e« l l @8Vfiildf#8 m that 
th@ f>«d* a t ^00 iBi i^s 1«M« O^i^trola wmem ^m est mf In 
wMiii wmm^ %mlX #srre2^f$a waire ^d@i to tlb« saim l^ fe i r 
so t^:.at the ©.d^ a t ^3Q wm wae ala® 1#90» ffe® «^iitj!0ls 
€ # p l c t ^ verf l i t t l « ^ a a g t in tte# o.ci. Atrlsg -tti® 4 te of 
#i£P«rla©itts f i f 19 giv#« th-@ «rl«itt ©f If 8is» i a tsEns af 
a'bsar&mnott ehai^# a t 5&Q mm fm tli« @ straliw* ^ 1^4 la 
tjris "Ruffes (pH 9»0) | f l f » i@fi®t» tli« ®xt«at of l y s i s hj 
Al IZrt 2,2»S 
AH JL2tf 28 . t 
All 12:K^ 2S«t 
A¥ 1 2 ^ 23#6 
Af 2252 24*2 
&1 3125? a t ,2 
AO 1254 21»4 
f ig l$t Mfmet &i W^A 911 ^ « tmlX mm^A&wms &i 
[VJ A« lt27 C^l m I2n 
CUJ &» 1251 C 0 | ^ ia!D 
C"] m un ! • ] All 1254 
l£».lat#i e®ll ?^r«lc}>F#« c»i' t l ^ 9i^iM»#^tSv« 
8trai»» if«i^ @ i m m ^ t ^ la tb« pe«®«iiii« 9f 20*% 
eii«latiii® i^sst ia taris limf f«e t&x & pesiod of 
ti@e* (^mt£9l8 vtiro sua i& %&• stJi^msmw of th« 
QlieXtitos, Ssmpls® war® tsl^sa 0mt in i t ia l ly i^ id 
bd-»rly« fb€ Tali^««t la t#sms of j^»ig«@ la o«€« 
a t %Q aa obtained" la tti« pwmm^^@m of t^ hft 
eholatosff voro GomparoA nitln ehigo^ g^ s ia o«d« 
TaXa@8 foie th® eonti^lg* flio fiiff©r®Be# %®two®Ei 
%li«@« ositisiotiom TiuLu@a ^^8 %h® tmt^m:% of l^sia 
that ^ 0 coll ^iTolopoa imd©rw»it im tho p»o«®ie« 









f i g ® t Mtm&t of 0 i f i SB e@li «T®l^f«» of i-iet»-






QWtA l a tho mmm baffor @»€ Fig 21 @^^m th« cxtimt of tfmim 
hf liMJk SM the saia® Miffed. 
iire etj^ains contain ftpproelable ae»isit8 of fs«# imd l o o a « l ^ 
190'anA l ip ids which arc r^ id i ly @strmctiil>l9 ^y m mljctiijeo of 
eklorofora a&d oethsoiol* 
Koy et al*e mothod (40$) with wntatftcttttonrnp Imscd on 
Eatos (430)t VBB used in i sola t ing 1lt@ readily czts^ietml}!* 
l i p i d s fxoa eoU ozrrelopss* fhe os l l etiT«lops pMirts ^intalfi* 
in^ atrout 4CN-50 ag of eoU snvslofes (as ocoi^tsd in t&rats of 
c o l l dry iroi^^t) v@us dilstcid to 2 ail v l th d i s t i l l od vater n^d 
to the tf^spenaion vas added 7»5 ml of seths&olHriUArofona 
(2 t 1 | • / • ) • ^ 9 mixture was e^&km. and l e f t at ]»<» t s e -
perature for 4-5 tir with intermlttoiit shslting* After o«h» 
t r i f u a t i o a in oold (ID,0Oo x g | 50 siin) the mpesuttant iras 
tfiktioi into aiK>thar oentrifiv e t«^e and the residue w^s r«sii8»» 
paired la 9*5 a l of s^thanol->ehloro^]!»ii«ater (2 t 1 t O.Sf 
T / T / Y ) , and the mixture was then ^lakim and eentrifu :ed as 
before, to the eoa^iaed supesatiatMst ex t r t c t s vers added 
3 tal eaeh of <^loroform and water aM tlie mixture was again 
centrifacr^sd* ?h9 lower chloroform pbaee was withdjcmwn, d i l u t -
ed with 3 ml of hensans ( to aid in r ^ ^ T a l of t^ icss of water) 
f i i ail iff@et of mMk m. emlX mm^jopmm &t 
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and was bromt?ht t© tefa«s» ta ^^ «vap©irata» C39 - !J^*S). Tli« 
methmQl {% t X} ani 111® soltttiott nas eaialisl^tg^ (i@i made 
to m yammk "mlsmm wtth sliJLftrof^ea* tri@£ 1^ disedl'rla^ tfes 
r®sid»«, i t «a» eer®fte.ll.y wa4gfa^# Q ^ . was tli© »©iiail;r 
•xtsaetm&l© l ip id a®tio«fiat0i with tli# e^l l es-relsfiMi, fhm 
@ai'#l0p#s of a H ^ # & Qsri3BM&0gMtlvm s t r a ins wewe vmisA i s ^© 
i so la t ioa of l i f i d s aM fitlil® 41 gi"»©« tfee wa&mit ©f l i p i d s 
es;tr»©t®d autg im ^M^ wtigtet &ii«is, tfe@ p#-rc«iitag® of th# 
looii«l2r t^^ani, l i p M s <Miiitmiii@d jm 1 ^ ««1I mtwrnl^mmm 
th© 0£@ts!-^ «smtiir@ Iimet@rii^ @«ll msw6Mp»@ irhieli :r«0itlt@ In 
th« r@l#a## of l i f i i fi?aoticia« fmm. t}m@9 ^mkSM& (8* 49)• 
OoU i^ rr€»lcip«« fiitia a l l 121$ 6 §i;i@-i«#^tiir8 stat^isa 
w@£« kept ift $ ®1 i^-|»itiii!is of 1S*% olittiatiiig ag«®t« i& 
t r l® &iiffor Cpi 9»0) far 4 br» Ail %hm thro® elt«l®toir9»Tis«, 
IDfli OM-l 3»i i ^ A t «9Si» t ^ # B @»i teovm qu i^ t i t ios of ii@il 
9»ireJi^f08 m9sm @M^ to ^ 1 ^ solmtton®* Th% sixtuyr* im@ e«mtri>» 
fugtd i a ooM (ISf^^KI x i f ^ mla) sf t^c 4 Itr of isoii^atioa mt 
sooiK twit@i^ti^9 witli dooasioBsl sli3l:iag« ^m am^emsmtm^ was 
**•" J ^ J f e ^ * * 
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1 3 a 
22*4L 
23. i 
©t« - ^ t i i l w@Si^ @f th© e ^ l «Krel©|f« was ^ 0 i^» 
to 
e©ll esi^iopss Cste fa©l« 40 )• 
- 217 • 
esrefni ly ^^&wmi> fleas iaek «iXtttiMi imd tfe# li;pM» ^s#a«^t 
si:i:tti3*e was ae@df i s Wrotft tli« flirst sM S€«CIQ«I4 mxts&mi&n 
of l ip id* fso® tfc« huttms fh&mm «ftd "ife* iNHit2eif^*s?atlss to 
cold waa f«x^foi»ei a t $^0Q s g f©r 5 iiia# fabl® 42 fft^r©® 
til© f»#r<iiiitag# of r#a i i iy - ©xtx'Retftbl© liptfls fs@»i®t In 
tfee cjsill ©sfffllopea timt w«^t j?el«ii@«^ d»® t@ tfe® i^lwliilis^ 
tM^§ifM^Mm..M..^l^^r.m^!!^....Mm^p.l.,%M i ^ im^mm 
»©BtSt t l » ##11 tnT©l@f®8 of S3ea»-ii«gati'rif st-raJiui eontaiii 
a i f a i sa t ©atlsss, lAelttiteg Mg nM Cm # whteto lyee iiifelally 
imwolrei. i s the etrit§tiis&lf eajif0;^»tl©arfl ®al:«-«p of tfi# 
«iiirelop«t specially tfet lattrliii&Sjig ©f Tmricm® darmaMs of 
#»3tiit.lal Gsci are jy^^j:tMi.t l a tli« fteti&ia ©f eli.«l.mtlr.g 
ageats sn t!s« e t l l sn-raltpe (©# 429 )• lakJjng tit* mWW9 tot# 
eoaaid®j!fit:i0a, ig^* mii Sft^ * ^a t i® t# of W^m irar^lspts of a l l 
%^* aaa Oa** tM» %msB «stia®t»i a t ^S»a i ^ 422»t iw 
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i t xa i a S'Qs&mktms^ ^ l « l t l i » © i * ^ «i.t& 
AC 1^,7 
m 1226 
































ag ©aspai'#d w i th t s t i i l ©xti?m©tiible l i f i i d fWfS ^<#il 
@air#l0f#ii (" i ts fabl® ^ ) « 
- f l f -
l3#t^iO(is f©* sEfeidte^fcal. t e t a i l i ) weft li#mt©t t@ a l i i ' ^ %«&** 
f i i# i i i f i l f ic lmal. at-nss »#.£# »el#as#i» I t ^®r«st#» i .e t i f t w«?r©-* 
l« f i i j tk til® fitososbaiie« w#«e» £©iMi asfi «®^© « « p i i r # i iit'tes tfe® 
4i8^a:ftit waxt^nm ias&la® ®f t l i# antes a^ib^m® ff^wtt-mm &t tli® 
I t e k e t wi^ »a# fj^ v-jt" «e t ff4i%tfe i i T a l ^ i t ^a t loas e^mt.^ 
i a t i e ®«i.iaB #i«a tit# «Hrfflop@« «*# te#.at#4 »l l te # l i# l i i t iag 
•• 2Sl •» 
fat»l© 43i 1 ^ %; and G& t^a ^ a t M i t s o f tli® c«.3J. 
«*««4*.« l a ^<^ 'SI c e l l #i«r#l0|i«f l a sg 
< a B * r » j y » . i l iii-MiiiiMiiwi m ...111. I'll. ••wiinii»iiiii»f[i.-,.],i.i,i. uu •irMimi.jg-n-rT: ]• i::-inii i.i :i ; • i ' 'i; .1 j " rui :. ; 
©•081 
©.HO 
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AU l i 2 t 
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111 1229 











0 . ^ 
Q,m 
• 221 • 
3Q Kjit were pl-.©#«i jjx ft 5 i*^ t* -l-tlfjn of lO***" M ciitdfttliig 
a.S«ifcs, v i - , ::</Alii, ^I^A i^a ilv=^ 'A» ia t*ri8 hxittim CpH 9«0)» 
T-^ o^ a3xttt^-# w&m fjeatlf shf^ iMi nt 57®C for 4 li«?» ,4pHS"^ *'^ '3f t« 
c:3")truls w@if€ i tiiudMl «#itJi til© m^l mm&lM -a 8f*j-ifl^ s ia 
ii.vo -^^ fi'eK Ipii 5«*i)» ©ofitfi-iairi'- no #Jelf*tiE*. a/t^ -mte* ft.-ae 
4 te of 3jtcu»ati:m #t@ s»fi :«ft-'ii&ii» vwm ^mttitiK^^ at 
15»CW0 i: g for 50 sia» fli« QX«&S mi-?e£&m%mit tluMm^ fT^ 
T'0 ilg miA Qm"^ mm%@mt,M mt tfee «iip©imft.'lsffit tlnMm 
v[.iQk coRtfiisod th« r e l ^i»d eati->ns af ter tlm ttsK^mit ©f 
nation® ar« #x|Ji?©«r:=^ gj$ fo5e@«itii^# of tlie t o t ^ i ©^ateats 
- 22.2 • 
fstol® 44l % sM Cm iom» u f #© l l 9nir«l.oj>®8 o f Cissi;!-' 
f t r o ^ t s g e ® «ltt toi i l»oA®» w i t h 
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eai^oz^lie aeidot po@8@a ix^ tilui char&etQj^stie group, 
with aost sietal ioQn in aolntltm* 1!H!A» i s @a oxgaale poly-
destate ligmAf imkiiig su»re tii^oi one ehoXat« r i a ^ vi th a s e t a l 
^on, foiraing a 1 t 1 GO^IJB^I end the ebelator aXtmg Kith i t s 
re la ted complestonesjliJce ODTA and HDSfA hse tise property of 
fojcidjig metal eomplttites vMoh xmmiM. ^^liortie i a character tmd 
iisuaHy Ter^ f solul»l®« !iklie 4^j^l0Xing powmt of I9fA and related 
chelating a^mtta I l ea i a th» li<garul forsdng iiltrog«& atom ^ad 
the earboajl ox gens o; tlie acetic &oid gx^^^s* He&cet i s 
one->step reaotioa* maximtt nuE^ser of s table chelate r in^s are 
aade which folly £^atarate the (^ordinatioa reqi^lreBfiat of the 
ions (431)* Metal cem^lmcMO foz»ed i^th EDf^ l have a reduced 
s t a b i l i t y coast!».nt ttian t tose focaed miih iDSA« while reverse 
i s %h& e&tm of metal (»>e^lex formatioa with QSSkm It has beeai 
deaonstrated that these chelators are actlTs ae ta l WMBplezers 
and the act ivi ty i s highest with OISAf followed by IDTA sad 
subsequfflitly by EEfSA (@)* 
froB eeljy enTelopesi Since ^ e p a ^ e ' s diseaveiiy that cer ta ia 
CrraaHftegfttive bacteria wh«a treated with SUfA in the presence 
- 224 -
of t f l e ftiiffes b««&^ ©«Sijiti^e t@ Ism^ysm ©M sfapit I f si© 
of efil,l8 tftk© pfl&e«t til* ©iititott«t^ri®Jl metivi t j ©f ,SJfl wa© 
reoogalgeti* I t was #is#«ri^ tlmt giieh ©#lliili^ lygi© «^tiM 
»# reT«rs«i 0« frsveftted toy % iiii4 Qm i0as« ftirfcli®^-
laiinetioii M j a ^ e a b t l i t j e5i:mft©0# ithiel mmmt^s h&m vtuty 
l i t t l e ®ff©©t ^ the ^iisiJili t j of c # l l s , e^mid als# t»® fS©» 
ifeat«i toy S g ^ l#«g. i%# t s t f t t e ^ t taf .at l^ast «»-ii» t^ ssfi*-* 
a«g®.tiv« ©rsaalsias witM SWA mS. »»lat#4 eli«l8;t.©r» eaits©® m 
loss of I^B ®itti@« fi?dJi tb® e«3.1iilar #ii'^el^»#a a«i4 al®9 
istaasil thaiff s '^ses- ' t iMiit/ to nrjt^ .^ii-'3» I t iS4i?M t'-^^"S-
f0»i hm ai?ftmsa^  i t!:'~ ®f;s-lij£@ @tr. et^ ^r© -s-f oa or S0*»ay so 
i s t&k^ i»t@ ^^9ltl»re"ti#m sad i t i® v i s n a l l ^ i tliat Tauicms 
io©a,tss 0f tli*:? iiit#2C0iiii©ot-,4 aoi.artiij© fi£ictic?iis# fliis v.^ }^-
tuje»ati-oa i s g^M'yiiHy ^almatji^ i » i f lim.H^ a IIWII>@B ^f eat— 
out &^ tte ©dafifittEatida wfeicfe & i^ii,-ts a'dout a eoll&fg© of at 
- 2t5 -
l&ag t ^^wti^nm o f Mi© ^mtms mmimmk^m # f ©eULtilar ^ora ls f*©* 
t ime I t «>tiM im ©#CBa t b a * a »Jstmia®t ts^ifsteif^ ©f #@lls w i t h 
#fftafl io» spiralt« 4a t b t f laaJ. I^sl-s ©f t l i# e« l l» 
sft^^#llrfrg,§lilii^.,fra^fl#fl«n.li§lg^.....itelli» ^^a^ 
sue i t i f«ei i '3®«t p&stlmUhwly M i i©»eas i f i l a c t s , ffe® a a t i » 
l i i o t i c iifcieli. weiffi ia t iaJJ . f ms«d tci i t s t os r j tli®s® patfeog#o» sa& 
f£©is ^ ® s i t©« ©I asf#et ioa gjeaiti i i lJ^ sta j r t tS .losiag t l n t l s 
l ass atft3ct®i 4uf i c t i a g s©sistane@ tmim&B ^ ® l a t i ^ i c ^ t i e s . 
ii^&tiga»y« f o r mmmplsg m i w l s r l o ^ s »iar#« # f tespltal. taf®«it-
i o n , s ta r ted a i m l f s s t i i i f r # i i 8 t » i s® -temmMB f e « a i w r i ^ fe ia l l f 
to-wftjrfis a MMaeg ©f ©tl»s? ©at i te is t ies C538|« 1 ^ ft I tsmi ja^s® 
t.0 b© ff#3igtas«® to a ««al«« ©f ^ R t f ^ i n t i i i s (344)* I s «ti*»ir 
•9os&&f ea t i ^ ia t ie -^^e le taBee was tlMSmg i t s aiefe» te %e©tf»^iiyL 
Sow» i t i t sfprni-'sat tiimt i s a l^rg© p ipa la t i o i i fflti baet-* 
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t iosp tii« eti&ix$#« Umt tmt assbeis miuli s t a r t depleting ttattaii.al 
pfeertotfplo eiiara©%a«l8tloe are tuit® hl*M (30^ • 3& #^ 34f ) | 
eli,ifaia»^s»a3. witfttisiis ^^'ttld aifis# ite a fiw a«®lf«r« 11 the p^rm^ 
lst:i.on i s #ialleiig©i iri'feg ©•.!;•» las imt ib io t ie . Qm t lit otB^g 
liaM tli« ©lianees e.£« v©£f 8M,glit i f m fwpalstioii i t eoafratittA 
%f4tti a fi^ f^edff 0f eAtibiotie® e«i a f«w p:goga»y w©tiM resul t I s 
ae-iuix'tiig eiiro®os0iafil etttftttoBS aJMilt^^aaalj ' agMsst m mmhmi 
at mitXhtQtl&tm Verf mistplm ^jm^tttBttwe ia®tli«»&ti©6 rwlss out 
siaeix imp?«nlttss« I f l a a baete^ial. fopulst iost wtpp^su im th.® 
i so l a t e s p£0eiar#i fuom s i t e s of petlmg#si€ jtofsetioast soms 
orgcoiiaa© ajes d@tset@i wWLeli prsTe to be r@8l«itaBe© toward® a 
att^bee of antiliifiti-es eJEmltfuitottaly tk© ftiylamatloa lie® ecm©-
la ajsy ©»©#, eltie# th® 9lOB«#riaf w 3 ^ ^a® 1^ litswliashit 
b'&tgab® asd otb@rs ia Jgpa», ,»ii@r.gimt I^ t ta mt^ ^llerngn®® la 
3iii:^ laiid CSi*t 352 )t i t feaa ooritlii^ouslir &«^ .gtewi tiiat aci&a§st 
tht© ,p&ti*og©si® o.ii© oo'aM f ta i i«tlliSoti©-resiataEt stjr8.iiis» aM 
thes© tiisji ^ut ta l»« larg^li ' isiltir#aistiaat pli®i©t|'p#8« As 
C*rcsa-»StSatif@ s t ra i se hara px^jftn to H© a fr#toaiiisat »»tti?e# @f 
iiif#©tios, tbtjie, aftei? tlset^ i»nfs*ii.t«tioii with ^ t i M a t i c a 
smMims Miieeslaia&tsly ttsi^ to wai:i off isfeiBttaas, Iia:^ © ti®«a 
stemi to lm*t€s ae^uis'sd ^ntiMotiu-^asiisttiat aM te^® bscos© a 
Host aiTBt© »i*.£*c# Qf fe:irfilgt?\«e# iMtm&tlomw w M ^ Is^galy s«aato 
- trf • 
lie CIS, j « raa&lsa low (US, 554) • 
f 03^4 Sa tls© l a s * ©©etiont T i s tfe# ^ iMi^ i f to w M A a bm«t@»iel 
s tsa te a@?pJ,r«g siiii,l»«iaii»te«ae® s i n i i l t M s ^ t t s i y , was l s » g e ] ^ 
acil¥-©d t l i s i m ^ til© se l f «•€ «a ^ i tsa^ isoaosoai i l «l®»iiat f ^ ^ « e 4 -
@4 '&f fea«f*>«Bg imd eaUwi @s f i . * i ^ l 4 C549K I t wa« shswa 
t!i€i8f@ 0l^a«Rta l a r g e l f « t f ^ i a t l i# teiet«miitl €^toi»laj»a as 
lii.ti©:v»«id««t geiaetie i i a l t # t t-<»al<i euafes ^tta-gnsl gsseti© f»»p«»«» 
ti@ii oa t.li« I'taiftoyf^lsg tio#ts (mA eo-aM "0© ®|®«tf»i. out # f tli© 
as %mlX hm dimtmameA witlt C55'^ t 552)# fli#a» fls«iM®t m%4MX 
& Tiftlil© s f is t^ i f i t eouli. a«n^i»# th® ©^iifcili'ljr to »it i i«ti iM 
-• a » -» 
td Mlthnzietd tim t^;.ttbi-jti© £i.,ef)..avra, it, muM asai^ viv© feu a 
¥i:- 'ils ii,-\mi r-!xi hel^ it«.-j:.f la fW^ iliCMC' psooniiritfeii* '" t i t 
ae, iii,,-©s to ^iiutc' tli© f>^tib^ti0 trfX.t;:cmt i s &, 9I1 fii,id»tfMcti 
tlxe nvie;,s«ios «- fjitltotot4@ #f :eet <»i, sft:/i tL© entl s?ivol#p#s 
at ;;«iioae«« .^cfc Jtr-.tiaifaJJly aequiirM |Jlasi3.<is ar© lacrn.-efeTl.? 
feeing fotmd lis ^© e l i a i e s l tjeeterial Ss9l.**tJ5i?# >' t.tt in ©thar 
BB a large g^roportloia I s fltpietfei; aAltlrosintea©® against a 
««s&Oi' Q£ niit i^idtics CITKI st.eft pIiMio - pie climra©t?'-rl''tJc-ii a.*© 
-e.ss?>ciat^ wltls tlt# lii:a?t>dm;-inf; of aatra'al fisaal5© by entlMo— 
tl<>-.'?©sisir»nt atrr-.lae« 'The wm^mnl i^m-nt-'-^ C'»t« *fe® imtSAle-* 
tl-<?:?ei>5' €©nTe3rtltig tb«i $a*@ ftossittv® &a©t'-*£ial gti'sincf. 
^%slixt^z .pM^^m m%i....m^m ^^.fy, e.igg'| fh« ^^wm §.wmnmt&Sm-B 
thmt i»itil>l0tl©«£#fil.sitiiiit Mfttafifil st«aiB« hmsb^ms! di#es#tt 
aa.tlte.JU3tie 0if«i3«.i*« ftfsi i f tJie E fl^inedis mx-t «3,totoati*i tlit 
s t r a in* -tttEB sases&tiMe ^ ©sttM«ti#®» l&ls l«si.e t© & ©aii-
• :m -
Qwei: i«re ^-apntfle #f tsr-'jisfeifE'tii %hmiBelv^& fmn 3i» c o l l -^ 
i*iit«tlic3r, feQ» #»« «ti?siii to 13m 0tliei:» ':h.--% ae^ ta a s»% Qf 
geaes Mhlito sire i«f©if«ii i a t^/atsfsig' £toct'<m©# cjtlie» mmpM!» 
t ! « t;«ria»est tar© mdm mp of MSI i^l©«il.#s» A »^&«r #f ^ ^ 
a l e e vl;l©ii a r# fi©lft.<;"-':is®i.,>si#le s_-:c liw^im SA s o l a ^ i l e f 
gpcjakfc^ thm ttifaB-psaltiv® l; ietc itsl sstrfdais l»eb@i«E »®iig©l|w 
tstiii-siai&siM© pia^ttMSi ubiX^ '»xi:a -®9fj:xtlT# eticmisa possess 
i r t -c t ivat© ctii t ioiotles* ro.^ tJicis« s s i t ro io t i e s tiitfe uG^twm 
t l JJ,f i-o a liiiiel: im t;,o tir. ,c: i';irfc .n jroii t'li'-.t --rov *• o \.. © 
er. r f of t-m f;mi|| fctii tii® Q*.illm Tut} t^.tT&§:f^LS&e ffstj.lsjir^na® 
- 2^3 -
involves SBCII mmefamismm Tkc^sts m:^ pir,iaai*«»i#t«sila^ sdtlify-
fitaJjioisyeli.'^l aatibt^tis®* Clil»^Ktpli^yl«il Ig Mtrnttwrn't^^ %f 
a«etflatiois o; %»# asms hy eM#,i?^ali#mi»l ncigtylts^&fefase^ 
i'diilelllJto mm s t i l ts hm%sXmstm» ictipi a»© t@t©.stfi«*A fey tli@ 
eliyo«o««ma3. ©agfs&t dili,fi:^pttreats sji:itlietas## 
I I 
OttJC ai» JUa th i s iioirfe lias &«isi bafiieall^ t«s fo l i t ©«« wss "^ 
o i l a i ea l »^^l©s wlii#i w«"« astibJteti©»r-#sistaiit @jai toar^'wr^ 
if03iijtaav atiTftJag elasiiet««tiiti© pliitiotypte f^^p^rtie©. s i sa l s 
taae^mslf «@ v®jt©d t» l^asat© ^s l i p3asaJ«l-iia^«m3eiiig strain® 
3easitlT@t fi*" ati:j\ iio tiLSeM ti@^@ iJ^Mcirei fe to© ia ig^s le t© tli® 
• 23i -
.i.v --eie®, i t was ofr l»t«titl«m to :ttiMy tl:i@ mttomt of a w^i>#« 
of alifiiatlag a^^t® oa tti«i3@ eoJJis:.. ;\iiitl;>;:.rdl|', th© eeU. 
iil^j to *»© stueiwi. 
f£0® eHnie i^ iMtlates i^} i t fins &©«B fesa iMt f&r mm to 
^iiiUM^t*>st^m a mi®»©g c>f tfs.'^j-tit^.ytttra ^a- ei@s, Qws ©ffoste 
fiTiVe '«©•« ^ l i f l i i ^ tavfiifits ia-^iatiiig rfc-i« ©Jiarsfft^rJ.eiii.t mi t i -
ll ij5t,i©-r©rtt^©e iit^t^imlmm b ?larifCift ; fe J»i»M.« r:«iiM«^^atiia« 
g»fi&Ig&i?lp .^4 ^m&m^--iiMm^ "feiotjlj^g* As lm« &#<» diset--sefi 
ii#lo%f Jjft a iittJLt m&^0 i .#tsi l «# w@f@ aM« t^i ©tisje^ist^ris® 
:i-plfif$jld lier't>aiue'iftf; tstrr-iiaci «i tJi« 4 s.j:ae4#« deseifibsi m*:3O'/0« 
*'i*rtiiJ-tolyt til® 1 0lrij'-:-3iac *#©r0 lo©fit#4i 1» ^mM gp-'-eies \iPS^i 
©oaferrM resi ;.tfi-c© a^alm^ 4 ei t ifel^ties aaS eliexuetitri©®*.? 
e t t^ a* ©traia® ^ l^iieli cofiili %w mm^ by a catrifig ^^^ i t . .rtiie 
i a i l ^ t e d i a th« Ji«®altgp © t o t a l #f 2 : i ^ te&ct^rial stjesiris 
f i*OB c l i j i i ea l mtmplfm t*#r© ses?? t i s l e o i * mu& of t l ioi^ l>l<j-
r 
st^j- tos i s t M a •:i;oyp h^lm -m ':o ^MM-» K3.^a |QlM.t^^alggyip 
r.nfj J^«&@i;i^ :iiyie£i :.t3. e i o e . «;:.« 3*^f* c^H^et ton #f ellitltrsl. 
tmi-i iMi v&rian© a a t i 9 i 0 t i e s . ci«t «f the T ^ stsai3ae»f57 w@r© 
is.oaft ©traiJis* i^liat «a« s » s t g«i»irtebl@ sine® mim i&tti&JL 
w^&l t a a t tdw«»is s namtooi^ ' of smtlhMtlQm C8®t 2 ® i 2f6)# 
teated til.® aail.tiastlM0tlei>-'r0;'}-jl-rit iji^:?#rtie© Cfabl#© 13 
&M l t ) « ffe® 738 stralR.a vers cimc&mi fo£ t l ieix ^pa ros i t 
e.bo'f'© eo l l ec t i oa ti-^ I n i t i r l l i ' s:Vi«a to^ fe«i3r»#iiif pt t ta t lve E 
ti 'stf^ t t e t 211 @t£ftlttgt ©lit af 331, 0» »«gfclf ^ ' ^ iif tii© 
;»ia an4 ^.8 fti# 0o l le©t i0» o f 213. ft* a t ra i t t s i«®@gib^ al» /# 
co?itai.ti®a 57 osgaaliias» etH df wl i id i it«e® res i f i t sn t to Af t Cteg 
., i^ s M Stt* Sits© E* etsrate.8 vmrm l ao la tad wr«r a p t r l - s i ©f 
©£i® :;;M s feiilf ymt^m tsM fev'fs c l i f fs i ' ^nt © H a i e s l nmiploB^ 
3fi* JP "IS* ^ 
t l iei:®fs»«t w« b#li«v© t i m t tfe«s« A^ ^ J * 3tt p las :i4« 
Br# Bot I t s i M e a l t© mn€M o t @r» A f t n 0 f t l i#se wJ'isii I IE« 
b e i n j stt tdied i n ^ j l m^lar t^'-'SS '^.ts'^ thm 4A#& t l i a t tees® 
cotUd 1^® filstlajTiisl'i^ frci i i 0ac^ Qthm as to tl isi je ^1©^;J.^? 
sis® msA iM t l i « i r f5:srs«tl€ }3:»i>ssetle8« fli»a©, tow«w«r» »e«^ i isr# 
stid»jf«aQt l i trestt ' :---*i>n h^fmm & c s t«0 j . u im l mttttmrnnt ^rwm 
timnm p l ieno' l fp ical ly * iA«mt ieA* a f l c ^ a M a ^?© SB&@» Itt 
l>r«s«ttt we t « i i to b©lt#re i » a t o f t l i#s# a^e « t t l ^ ® l y « i M « f t -
t l e a l * 
se t 9 f 57 8 t t r i i i 3 t H H d^^iiGtir&tlii.::; r^sii^tcsue® to I f f to» • * 
a i i i m$ wt«® ciioiait ix ' i ia l f t.-u»%ib © ^ J i ^ i t i i m «:xp«srlja^ts, to 
t i^aasfsiasi l i l^ a pi?.s:;.iftg, ili#s@ BtSuiMB w@r@ »®i® tip s fs 13 
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carsf- oa ti>«i£ s«affli#s i^p|^  @'f©suns m##t#l f$s s^JtsfteoBssijei!-* 
Xf^st QKia« 3f tb#&# are dise£@t@ Mk w&l@ml@m siid @a^  ottetr 
@ep@rst# *i3Miif«£» f l a , ^M 4© Mit €#t#et®tol« Cvia« Ja^Ega). 
gBowtli i s pife-laMliitorf c j^sem t^emtiUsa ©f Ait I'ft Ji«® li#«t ^mwa 
tka t ? of 14i» mhQit% 2$ strain® ^tiXi &@ mstrn^ ©«t @f, ©r K«KJT®fit 
from h^B^iimxsiMg &'^  «^2Jl.8« ^^Ibig la eff@4st E* ®tan,liis d@£iT«A 
from thm mx^stiM mtx^nmm flii® ooll#6ti@Hii of 7 titimime vite wmAe 
up off 3 %*^^^ BtrniMmt 2 Smmmso&ismm^m mn^ OB#. em&h. of 
%i@iK}m9 9®m»ltl.'V# to a H 1 ^ 4 ^ i t i l i o t i o a E^ sts^idas w&si» r#i^lo~ 
tau t tOf if«?» iiOg«aie to «fari«tal» s t s a l a s . Tbmme were na^i 
i n omr atiidles* 
jj^ gQ t^h of ..tM® @ti;at|L^ vmm$.i .Aftar "^« f»3#axwi«it of 4 S stai^i!-
IJMI ir« im€ B Cl£^i-i^#g&ti7« stSF>in@f 4 puira of iBOi^^ie stniljs^s 
tho l r girowHi tfrnrftOtA^stiei ^i£« dfit#i»l»od ^ d i t oould ^ 
mmm. {ftg 3 to 6) ttmt no mfmt:s^e9 Sa gmotli ^ t«®^ i tfeo I J ^ -
g®isle stEBias ootild too d»ioii.st3eatoi. ^aflieti^E^ r©fo:?ta (©•g» 
452) linvo fsofosoi tbmt s flaAM«terl»fiHi^i^ e^mia &co@l#£ato8 
(or &9mi €imQmk^£m%«t} thm growth sat® &m ooMp&i^ wltli mmi» 
t&n aM 9mw psmmrnkt studids t@Ul «s t t e t iq|rf6ir«ntif tlis fljumii 
elbarairl@ri®ti$.s» SIMJ^rlj^t ir@ eonM sot fisA i ^ di.iDf@««ie.» 
E&mmtmSf t h i s snX^tiami^ip hmm mm. mt iammmt I ispi7t^e# to wm 
i s <^a.ei£latiiNS ^@ ^ 7 w«i# t 3f &sSX» i» i^ Nilmtiim ^ @®Ut S^ti* 
s i t l ' t @^  SHi&muDia i s ti«a, t t»i«f ^fii aiaei lut r«3Ut9i. td vi&bl* 
i»»iffit©» f0X fxmeticml p^2^e#@ v» Mir# £#3i.«d a s tlii« irelatii^a** 
t,fM, ,y|lW41fF Iff i^^Iftfrtt filfti ^3J. t t e stirsjiui wm:9 a^le to 
gi^v it&X9B^ i21|r I s stitriimt %i^ t^ @ s ^ in 4#fis«& »iSim asA girr<ft 
» d i ^ i l eiklX nsi^^rs f i r mi df wm^tm^ M^lm m^m'^ df aXi "iNi 
strmiiis, aft-?:ir i#fiii©6 feriai® of t i i ^ t ^fi** ii9»a®l (fatol® 14) 
aM tb« effset ©f ^uff^ss ^ei 1 ^ v i a l i i l i t r ^ ^LXm (fmh'h& ].§) 
aidd t ^ n d ^ t3 ^ B0i;;^it -l^f^ie^ 0XMI muM iitmmm a M t t i e 
soar® idmiiid ee l l s @f aJPt tlit 4 E^ @ti?&l»8| tti« laar<Mui« i s II&IN* 
«ir^ v ^ y ®li#it« M^#et of t l i ^ ®i^ t^t@jrattafii mi tte# via&l^ 
lit^r #f mlXs M ^mtf9X (^'feid 16> aJLso fd l a t s to ^ i a tes^t imw^ 
m&l h^mt&vm (8)^ ^iXf -^at a^ite fms €»ul4 i i s^ns i t^# t^ i i^a* 
ejT i a E** i^g€^®0 t@ JUis« t h ^ r - v l ^ i i i t y s l i i l i t l ^ a@£»« a2.«li 
lielisiriotttr of S*' @M E"* n-^iii© hi^® gi?«i ris® ^ casfHetSag 
sef^iftst ma |Kiiat€i& cmt ®agrli@rt tot mm h®lS.9t i s so fair w@ 
- 25i • 
edtiM B#t mmm iSf a i ^ i f i e « i t iiff«r,»«nc« w&j.^ o^mlA 1^*1 to 
to 4 f«ititoto*ie8 to a f s&^ta©^ r a ^ # r Ctsbl« IT ) , wbSl© tli« 4 
mmh m m^*§ ^^** G4^*# ^^^^9 » ^ ©te* ffeia alf» ^m^mm^m* 
t#@ that tfet 4 E* ©t^alji.s tiiai th® ««alst^©# f# t« i t i sMt f ^ e ^ 
tfee pr©.8^c« of S fla.-^iM# ami. witb Urn Icieci ©f pls^^Ma if»»« 
^esistismt #t«ai5« hme & t^ii-m.ey ta nitlfcitRaA tit© Fi*®fl««^ # 
eliulaiting. ageass M^tatf wlildi tli« s«osiMsr@ stKsSn* ffiil© t© 
s t« t» 1M tow#f«» » I J M » # I %# ,^#v«a ami «P i l t mm^ ^ # ItfiM 
Qt ©xf#^lJieotiitiott l i t e i t o t f^ i l i s ®t %1 (4351 «»« fejrf#jE®iii^ # 
- 1 jr • 
0» tfe« Willie9 a n thm ma:fm&^ p«^ttimhm.%@ ^m«& I^T® pvmrm^ t& 
»@iA>ra»« i<»aaiiia mfvi. tb^©fos« ItjriiagS^g mhf.mt ft parlimi ml.Ii#@9 
of tti# ^^mhi^wm9 @t£tiet^«t i3€^^i»@ t ^ ^^mmwkiMtf %^rrl«?3 
af tilt e@il4i* fMfi ia©^@a#fs tli® tressirptlMlitf of .ttjeaiaa t© 
0at aa, » t Si^t S5i SA « « ^ »il.foi»fill.y »ff«isttr« gt l.©^^ 
sg&g@ft« fbi® okm mmtt'sm ths oM 4«NAietS@ii %ltm% mxtms m^a^ 
hmim^@ Qi the- to«rlerliii fflttVtio|j@s MJ* a® a •fiaest* f«>te@tiv@ 
th® Ist@ir«@ti0n of ©hslattug a^i^ats witfe ^ « e«i3. «fffee«« isi^ 
1011 @f tfe© «sir-&liip®s t.riksg flais®* fhls resGlis tm tfe® l««lt;ag« 
l igh t a t 2 ^ Tm w®«@ tafeati§iit@d» f i^ l« 2& iJiei^ tMmt tifeft 
T iab i l i ty S9@s ^mm tim aost i s fe# f^ ®s®»8« ©f CMA ii»i f l a t 
i t wmmtB that t b t - r i a i i l i t y ©f H" s t ea i s s la @ff#iit«4, smefe aor© 
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f xtifaaudif tiii® tfeat ©fa* straia®. ^@ %yp« ©f Iwaiff #:e m«®4 
f a r ®!rfeJiaatto4i tii« «ff«©t si' ebtlatljif mipist d^es ae t hwf9 
tl-i® 1@#® Aee£#&s# ift -rjji^iMtf nf &'*' @t£mim© loi ocHspared with 
Qs&m Th& @ztmJt% #f l#&feas# i s fi#s«rl&^ Im tifj»s «if a©t#r4al»* 
tls« CMl i s tfe.@ 11981 «f fsctlirt i^®it fdllowoi 1^ H ^ l «»4 111®A* 
l l a o i t ir@Vi&ai@ t l ^ t tb@ l#rik^9 i s nor* p£6adii^«ft Item 1** 
i@0g€»i0@« agai^ tite teff#jr @#ii^B iwa^s to sate not M»C^ 
i^ iiii, m mmmmM, #i#t4pg. §gaiti, ^mtmt&i «t»ia8 MT® 
t i >ne ai^ ® co'Sftt^S t,.|ie ljr@i# mtuM h® TimmilB^ a t ^)0 im* 
f igs iX# i t ajad 13 i«se»ite® il># i j a i s ©f stSfAa® iaa iKfc® fe#» 
e#a©« Q EWSAw CIS A sll4 fflSl* igMS-f CM4 i® til® S®st ®ff#et-
iT0 ag«5t fdHowei lij IMA asi 01ffiA# ftertli«is^r»f K«Mm^»aii^ 
MS i22f i s tli« ieaat ^isceptibl© typ«« I t i s sorfefe iwtlag tliat 
a l l til© &* ©tjeaias iprt ecwjiftrstiirely I t^g i»««^ftiJbl® aad ^b» 
i^gte« s f 'l!^ @is strmifiHUlMl d#ereas@# mat f . i ^ iyd i^af t ^ g^rnl?* 
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«x'l®3aial l ^ s r s <if "^e e«2J. i^ir®l»p#s for© t!i« peiiwaef f»3t®0'(^ 
iTe i^^nts i^ i t b s i r crf#mll i^^« »]p f l a j » ©jasidfsealOL® fa r t 
cL'iel&tiag ftg:©ai8i fr«t»8atei«iit ©f @»«i-««^t'J^© ©tgaiss with 
l^aet@riml ag^ t s« fbis ia elii#£Ij ito@ te a t I ^ w t a f a r t i n l 
hT^m^^mn of p#3S^s^.ilitj ^r^l@£ v M ^ i t &mmm msi iMi In ' ^ e 
Qtitdxr wm^x:^& utipaats* Sotl^ aa t lMot ie ssd a^»»iffitiM0ti4» 
antibaete-irial aetata @«®B to @xert tlfe®tr @ff««st acrr« iKliis^t-
i-rel^ af ter ^«t£@ate^»t tlian dth«sifi@«» fal»i88 ^ td 3© 4i^i» 
cri^»« tli® ®«8«e;ptilJiIit|' of Btjpsima to %mimm ®f t l a l i i l i t y t 
af t^? tli«ir f»?«tr#®te«it as t sabsequ^it «Kp©«»r© ta BsC|, SA, 
#a£li«ir iB r&fi^t@d^ tk% pr©tr<ta1aaat witii CStA i s m^mt 
t r a t i n g i tlMi E*" iisdsenis ar« ass t 3f#«4.ilf ®ff@et®&.| aiait tli« 
a ^ i m t of i r ^ s B©@€»I %m teastieaUy jf#te^^ ifa&3.e 22)• 
etHialaae aat@jeial@t fmim&^Xf t l^9« wiiitlj a i s i i « in tlbm p@rii>* 
f l a s s i e spii&@ of &ri»-ii®giit^e organic® C224t 2^§9 2^3^}§ hme & 
t#ii4©a-igr to X&mk out of tfa® eolX sad Ijftto tfe» siiJf3BOf«4isit 
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satarlaX i f t&« ^mv^iMpmrn ar® if®sgi4« Attas^ta wwe® mat® ta 
eti®latiiig -mg^mtrnm ®EI&X#8 3 t(» 33k ^ i l fig 14 1^ 16 gi'f'de tlit 
limst of aeM md glkaLlB* ipiias?l^ i%iii^ @« pcot^ms iraS ^mw^hs^ 
l i p i d s i;@0p#etiT€il^. ^u» ta^ l@@ 4»mesi.h^ sbawm ^ mw tha t 
likTarialil^ QWiA i@ tii9 aost netiv® eig«nt, fdllomsA liy ^ ^ i . iisS 
EWtk* t ^ otbej^ fd ia t tpostli mitlug I s t l iatt ®E^«ii;mIl^  ^»«s&:iBgt 
pmTem.^mg9 ia^rtmno l a }pjbei^ luit@s@ re^^as* i a M#Mie n i th 1'*' 
slSidiis thsM witit E** #tralB€i9 ttijL© in sJLm tnt® wi'il tb9 £@l#a-
s# of :^ sot@2&8 a»d ffe^i^telipM®* io leatiefao^S!^ ^s^leiiftti&ii 
eould %m glrm. a t t l ^ f r e # ^ t a«^«Rt tot i t ^ o « l i b@ stm^m^^-!^ 
9d tbmt €ii«ietal» ^^ed f i e f t i ^ f l a ^ i e f2s&t#|ji8« %$3m ^etal^ets*-
proteins msSL wliia^ ooulA he mWts td Xm& <mt 1^ di8@oei@tiJig 
l ip ids* 
thm B!^ 0rai»-«&iatiTe @t£&iiia iadlat^S ««r« »iee#ftilil@ t® j^« 
i s ^nirimg tlie@# o#lls of titeiir ftai-li^ij^i •pl&m^$M»m A@ i t cs^iM 
1»« s«fa (fal^l® 52) a l l 4 9f tim r©sist«at stjcmlasf wliiie ©eo^-
iM thmis irialiJLlitf iffiS tmithm i t i m ^ i hm @mmk (fa^X-t 53) that 
tl»@ susnrlTing esil® w®re al^wteg a ®o?iiAd«r^l« laek to tli«iie 
r@sliitaat efctm^is^ttrlstie* A aiir« ®t»lag«at ^isiir^ eoMitiim 
r#s«lt«d jUa a s i t imtiaa wli^a Kiat ®f -^ i® imxvivisg ^3J.« C a^fel® 
54} of tli« 4 ir#sistaiit ©trai ls hm& cl»s@s vhtsk vms^ astifetstl©-
©©asitiTei irit^ p^i^p.. ^ 122Tt ©•g.jjC^lf 10.7 Vo®^ * ^ el^Mia 
erib#d g^irlier tnat clone;.,, cii«'?d "bf A-, ^i:.tcb, h-icl tmsm®€ 
%lr9^w@rm tta«d as a»tlJ*i©tio-»«Eiait4v# mtmMm i sofsaie to 1* 
$fiyMft^4gfti «tfFlftf«llff> 2a ©la ^««ie»wr ^ &m i f t ^ ^ t l ^ 
I»i9ti©»aeesiiitast stJfaia* hfti*bmii?®i &m$mg&tS,wmX3h'tmtiXmt i^lf-
t c'aniWtlsaibXs pla»d48 «« < i^9crlc#l t ^ is@ljtt<iHl £#eist@iit t^ enK-
ias* 30@« 0f ^@s@ s t ra ins ar-@ e a t a l a ^ a i Sa fmhlm 1% 0us 
&3cperiii#33t8 iitiHslJig ©toJD&sa^ ^M s^U^  i i^ t i i t^ l«eQll IXZ reeiplt-
ents gav-« us @B i£iii^ifU0m» ^^^sstaf&tic^ ^ a t m ra»i@£ @f 
tli@pi stsal&s pikmmmBm6, ##2.f<»treBii@i4»Bi1lilit|' (fa^l9 33)• Bui 
resisteJi t p&tt@£& cif th* #£«^a|^isaiits 4«BeiS8t£mt«4 ®lai)>@t tk« 
Hi til the €LiMiml E^ i@33«t«8 ^ t r* ^im tha t t l^s# fl&smids 
wliic^ W€f£e 8tlftr£iii@»i3sil»i« c^ transfer t s I3J @trttis8 
d«i3€BEi@trrtt^  s i ight l j ' a0r« stt«i@ftibilit| ' towis^eis Ssuss ^^ tflft 
wli€fi i a tke originalf iriM b@@t@ C08K M* ^ #iif!V« i^0« ^ ^ # * 
•• 3 ^ •• 
flost* t^cm^i E fMm^M MMm m>&^^mi»mi^ im»t«tsfil« fito xd3.« 
Mi^ feiai e3JM<saa. &^ 8^ENI|»« ^ ^ « INMSI wSilm ^ tarJ^ i^eet 
ff )l tMs IMS aJje l»iieft%i-ff« df 1 ^ s^l^tisffiiM^yeattoHitr of 
%h9 «£igtB»It el^Bi^ai |ji3Mt«« 4it«imirlr&t«ft* 
» m3 •* 
km ima 
th9 xmmkm^^ mA mmmitimt a^^ay* It 
It 
1 ^ 
tli&t t ^ i^«IstlJit m&m^ 4a Mism. alNimt ^ « JMfi^ a @f a l l ^ « 
^fV^^ifM fs^tt nil ^ c S fitjsmiits* 1^4 ( f ts I§|» @atA C i^€ i^l 
aad WBliA CfSf 23.) ii^« ^^fdi^Bilnglir tmtlwm la t ^ AJtossptlsn 
0f moMSbsf^m* §9f& mMi tte aest p ^ « ^ t^e^^ £^lliiir«ft liy^  l^ ifA 
aad ISS!A* fNi t^f«ttt i s sla^st atort^ Jar '^ « ^ t IMMI ^^mm 9%mKS» 
Ttti id.til vbol* •ftll* (f ig H 1^ %3}i msk&i.%Pm fttfifHrlBtlg 
g i^w l^igagla «Bift m»<p^ pa £««istemt Itlfmiilmi' 9^ !ttt& «i^^df« i« 
IwMit ^f«et«a« flii» ftlai^«t w^ifwmm mas mmlimt ma^f99$.tl9&^ 
wM^ hm mXm hmm ^ ^«»tifi«t (8, 4li)« that ^ « wmSm l^mst 
df s t t i ^ toy ^y^atlBg «f«et« iTM^ M^i H^ .i^ei£IM immMa of 
e«U. «sf #I3]^« wM^ wmm iat@iplii^9i wi^ 
- 244 -
iMn ift^l^ 43.) #i@ii» « g i^ i s a l fii«iti^Q»tl.i»ii i ) tli« ^ ^ ^ 
&t ««iil^ti iM3m f—wgowanftg stsmliis P^MNHM Hflil ui M ^ mm 
tliftt toiresii^if Wkm ammiMl'm 9^m$Mm im all. tfm 4 « i^e i^ eM»< 
tmlii msxm iift&» ^ I A ^ # i^aiiitint stseias* Opt i^(»fii«itl;«tt 
mmM imvmlim & 8iii?» stirtiitiiit «s»3L$^»m In * i^ftsmt* fimmm 
%t w^mt (434) «• ^ v * §aisi# ifil^ • a»3?tt irtfsxou* simS^is df 
t%m ^msMmmmwM wKe» i^n^ aoe* ii^&stl^^Ujr @ff«@%4i&| t to 
g.^inilfat^« «ti^dJl» t ^ ld««t, f ^ n ^ ^ I^w i^l.«» list v^Sf 
l«e|^ quantities ijf I^UM Tmm mWB$Mm^* 1M« f©tot t® « ^ 
WBTftX&f^  ]i»^i^»is aiii ^i l r t}r#M «ast lU^lf 
• I4S • 
wl^ ti*ai«&t mMBnm mm wmSummtA t»f ^^ ewt^ Mmt i ^ ^ ifti^^tlsg 
It «ir Ctr^ issft* tfi^ pMHi^MatAftt li^r^fwr, 
p£«]^ssftti^M mMmm ^naM a* aol^^ilijNNI o ^ «•)•«••§ Sato 1 ^ 
C 1^1« 44) t ^ t ^ii«latJ^ ag^t« sdlidHlia^i 9S^m% ^ - ^ % mf 
t^« % ^ %imm terni^ '^km «4^ U. ^fir«Xci9^ #1' f««8ijMiimi^  sti&f&lMi, 
mHQWBA 40 "V^  #f i g ^ i^ ^Mi v«r« ilMdl^tti mkt* Vi*^ t ^ 
^lllsatioa 3f ^'*' l«^«t l^« «st«»t 9f tmlmam mm m@t •» 
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OWtA ps^Tedl $d ^ the momt pwQv^mi^iM^ aetiv® m^mitm 
@iiiQ#« «£i0% 'b«t«p#«ii th« r«^l": teii'l a»A s ^ s i t i T « iao^^iea &9 far 
8«^f$itiY9 biotjrf^a are mex9 immm^thlm t9 elKilatiii^ agcmte ^od 
W03^  (434) ^ii4 othmi is^^^tl^mtiuBs C4^t 427* 4 3 ) $^S ^^x^ ^ ' i ^ 
jH^^ etJi ^«^a»l8 in MaS^U^ (455) 2>^ iA m@ t9 fi^pot* tli»t tli* maim 
pso @i&8 (wMelk p£obali^ S»®A tlieis ^^^aet«el®tie l i p i d s «IA 
ea3^olir^i^t9@) ia to ^ * e« l l« l i^ msTrnXs^mm 9f tb# 3r«si3t«tt 
CK x^m FIfi 
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0»r study tea b%m ©cmoamad with %m a@p#et« of Fatho^emit 
on#, to iaola ta tm& eharsete^ls® i^ t ib lot lo- i res is t^ j t ar^h» 
negatii?® s t ra ins of diffeifaat «^eci®s» the ident lf ieat ioa of 
t h e i r barbotJifc^ E flasaide saa t!-^ir poseiblo mmm tmm tim 
haxmnxing straijaf and, B«oottd2^, to study tho «ff®«t of eliolat-
iag ag«its m i otl^jr drag* «m tls®^ ©©Us, Thm sM hmm hi 
to i i ^Bt i f j the 9«E®i©tf?ir8 will oh mm iavol-rod la tb© dif li 
eat iK>d«s of b#iMTloiix, if any, of tl'^ s?#sl0tsiit aM saas l t i * 
•9® strain* I t was i^eided to stadj E pXa^fl-harbourlag 
s t r s t e e and thoir plaemM-onred Isoggras. Aiitltoiotlo-r^otetant 
theij? seneltiTo pla^aii«e«r©d eoimt$3:7>art0 w©r« s^lootod foe 
stttdy, 
A^  laolatAoa ^ i^ olia£aot@rlgatS^ii of Mttibiotie^gQaiataal 
! • ;^00 bfeoterlal strala© were* iswlatod fft@« o l i s i o s l sepfloa. 
Oit id^Btifieatlo^ t!i9 largoet moiaits hmiawss^ to E^e^JLi* 
^iMi^^teM* MMsmsm* MmmMs* P##tM^ at. ^a 
2« 1^0 or 1 0 % of the abovo s t ra in* bel^sgtd to firaia-«efative 
histfp^^* 4 to t a l of I d ^ s t ra iaa 1» t h i s gi»«f b o l o a ^ tQ 
3» t56t of ^ « alKsiro <^il»otioii ir«r© foisiA t© Ij© if#8i®ts»t to 
24s *• 
27 % t ®iii-eh e©ataJte®i E ftesaid©, d ^ i e t l j ^ r taiat^si t %& Af # 
0ii« e i i t t f t * 
4» B ^ abov« c«l le«ttoi i o f f t stsatm® ^ a t a l a e i ^ ©J!g«®iaa« 
fcix« Jt^ &iF mF aa® tsa* f l a « i d » , Otis e @ l l ^ i t l ^ ^! i»i«t©« 
- a # -
$# Tim ateT* floJLl«6tiMi ef tf«iiiwl«glM» E plmmaMm htA 7 
stsaliis i f ffmum la -^ i« pmsai^* of mMxM^t^mf mmmm^imt^ 
tioBft of m&xl&kam smmm^ 33io 7 2^ stcaJjui tlaui «Bei^ Xo 
eoiioidtot oft 3 JbSSM oti^tBOt 2 ygHBlBBfillfffi ^ ^ ^ ^ ^*<^ 
6* Slio a&ov* O^ BSIKXO otKa^a»» «BI^ sosiotAst to 4 asitiiblotioot 
•is« ia^ « OBit ^ aa^ 3IH SB ma^Mm* ^^f i^o* ^ &** ioo^«t«* 
Th^m wmm ollaloaUjr iaol&tad (^es»NBo^ttro atsfttJio fms 
«lKm tlht & plaaai&o voro v«B»ivoi J^ yita»« 
7* lewe sooldtaat o^ a&Mi* M^^ bol^agiag to 4 sp'^oloo glT«ii 
olto^ ro «AA thoSr e9»o&t aw&oitlTO ioogHW' v«?9 1^0^ f?r 
fi»etii«s otttdiwi* 
^* SiMwtli ^>fti»fltfti;ift%io «ta, of ^m ataniiini HiwAt 
X* iOtX tho fftaeaiao ^ cov psofHooXr ot 39^0* 
2« ^woo oti^iao wmsm tmttm 'Vi^Xo* 003^ 0 peofioiiBt at 99^6 
^ttto ot 3rif^ a» 
5* lEIioiz gsov^ ot 90^ CI « « » sl^EOtiioSi^i^Xljr ao»ftX« I t 
aiffo£«Beo in gxov^ e»iiM iNi oteoosvti %otiro«i i«o#nio* 
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4» Thm T9lmtlom$M^ b^twoee th« aj?y ire%tal aai ^TOirth of s t r a ins 
««£• aorosl* 
§• flis s t r a ins ip^sv as prof^ssljr la titi^isiit lirotii B» in tl • 
sp i t l ie t ie lisdiua. lis laixotxopli ste* esuM bs olisenrsd* 
6 . If feet of tiiss afist tset^era^ r s « i tlie • i a b i l l t y of t^o es2jls 
wmsm aormaXt i a that i ^ almrstiiit ^efasrii^ir ^mldl ^ ol)^nr@4« 
! • AXl ths IBL* straiaiB vers rsEilstioit tovaMs kp§ On, ^ mA m* 
th9 X&99X of roaistaneo vas t t i l t s h i ^ « 
2« JkXL the desired £"* e t r&^s vers s« is i t iv» 1^ 20 aa t ib to t iee 
tos ted , 
3* Ions of tbe s t ra ins dspioteS mf rosiatoii^^^to a^taX io&&, 
Xlim H ^ * , C»^* • Qa?^ • f s^* • m^* a»d Ag''' . 
4« Surfaes m»rtiu:l^tQte e&ck^ as oet^ltrlnetliflaMMmiiai bromide g 
beausalkoiiiiai ^iXoride, ^triffiido* SBSA« OStA aad ffi^Slt v@3;« o^X« 
to iahi&it tbe gsvir^ of ths a t o a ^ s a t fa i r ly Mgk eoaoeiitrat* 
ions* 
5» fh© a* sti^ii® VOX'S as reais tant or a s a s i t i r s to surfaes 
pertorbsMts os ««se the wild-type U* s'^ealms* 
g, Effoot of i&elfttiBa aasats mi tfes s t r a i a s i 
i - ^ge«otil>iIi tyi (a) IB proaeBo© of <dislatiii« a g ^ t s th« 
• t i l -
|ji©E«a©e4» (%1 0DfA »a^ T®A t© to© th© wmm% #ffaetiir® «£«it, 
If th9 e«ll« w«@ tei^^t^ fair m p«iEl#i @f t j ^ £a ^«l^toi?»« 
(to) aSfA, was m« «0Bt 8ff®«tiT« iigiiit* (e) Al»s»i^  lJffrsjg4^>3 ,^ 
til® Tialiili% af a* strmtes t#OT«as#4 ,i^ s®ifb»t aeS9 ^ I A ^ s t 
¥ i th eh@la.t|]i0 a g ^ t s xr^ i^Xtdd i& at 3.@itst m part ial ©aJUU^ M @f 
f ®2!®@®l»ili1sj hwertmsm Tmmulti&g l» a. Jl^ iksg® of itet#£lal. tmm 
was qp^Btlf i^. M @Mii ^^i th@ ^ e t 0tfmiti-wm «^€»te» in inprl^ 
4* l«y-ai«. of gfe^aiaai {m} M pmrnrnm of ohs la t J^ iigeata %!*• 
staealaa t«Bd©i ^ ir®«« ^ e Ij^als la e©m&lsteBt with t^# M#m 
of d^elatojrs di^reftlaf tto® e«ll :ifflr«lcjp« perttunm. (fe) O^A 
HOTl. (e) ffe# f>a®«MiBai^ ©tralas w ^ t th© msst siiso@ptlM# 
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f» izmtmmtms^ af gtrntee. with, d^p^^p^^ j^mtm ^ a m®i^ m\^m^ 
with eh®latisg s^m^tm t»4 wllfe tli« 8tt^8«t«®rit i*ai^^ml ©f chel^» 
2« fSie so-seeptHsHity ©f e#3JL.© to ¥^s«lJ^taliB@ cWUi»ia©t ^^t^l-» 
aM®t 1ft ca, m aai ^ iB^rtmswa giPtatly. Th% -yiaJsility of 
p;s«tr@at@4 ©eXls dee»«ss«i 1» t in pie@g^ i€i# ©f l«a» spmntitles 
¥lt!i elMilati23|^  w t ^ t g liwlae^ f^t«- ^el#as# of mat«slaXa tsam the 
f j»® |»«r.i|!ljtssi© »pa@« of tei^ca«^ratiir« strain®* 
l#m£:^ out ifii^ t^ 4# sodii«« 
5 . 0t':i.« prot«lS0 w#^« al«© f « M to hm& to«#:» aai3^«^^4» 
#• flMJi^liQlipias wmB f«B4 t0 li#r# &«m is4uc«i t© «®t^at@ dti* 
fa?&@ mm^msi9 ^irtlsms* 
5 . aMA «ik8 tmm& "te &• tb* wsst &®tiv« ag«%t follo»«& t»y SKA 
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6. the R"* isogmis were aost drastically affected by the ehelat— 
ora« 
?• g«aeruiginoi^ etrgiJjiB were moBt e f fec ted , follmied by g .vu l* 
M£l£» gtff,9,U ^ d I«JSIMS@SilM» r@ap?ctiTeIy. 
( a ) Effect Qt acr idIne og^Ma^t 1 . 3Ba>lahibitory concentrationB 
of act ' idine oi^snge vera able to effect some E**" p t ca lns profouud-* 
l y t these s t r a iBs lo t t h e i r harboured pi? said®. 
2» - f ter a period of growth i n th© ijresenc© of iyo, t he r e wa® a 
d r n s t i c deex'ease in c e l l u l " r v i a b i l i t y ^ 
3 , ihe aurvivin^ c e l l s , a f to r t h e i r gcowth In th© pres®ace of A0> 
showed a <»nsid«cable lack in th© r e s i s t a n t c h a r a c t e r i s t i c , 
4» She ana lys i s of starviflng clones deEonetret®! t h a t momt of 
t h ^ have l o s t t h e i r r e s i s t a n t ph®;^typ©s# Such s t r a i n s proved 
t o b© suscept ible to a n t i b i o t i c s toward© vhich the o r i g i n a l R^ 
s t r a i n s , p r i o r to AO incubat ion, were realat^^nt -to, 
( b ) (}on.1wt&tioa ©ypgrijaeatst ! • ^la© o Urn r e s i s t a n t s t r a i n s 
i s o l a t e d from e l i n i c o l aajaplas were able to t r a n s f e r t h o i r r e s i -
dent plaf:saids to appropr ia te rec ip ien ts» d © plasmidB thoiefor© 
ineludod on t h e i r genoiaes t r a operons, 
2« with the group of 57 organisms, ccmtainiag R plateiiids d e p i c t -
ing rofsistrmce t» Ap, 3te, i ^ and 3u, 26 s t r a i n s harboured se l f -
trtmimiasibi© E p l s ^ a i d s . 
3 . il-i© triinsBSissifctle p l a sn ida , a f t e r t r :0ir t r a n s f e r to new r e c i -
p ion t k j s t s , were able to depic t the r e s i s t a n t c h a r a c t e r i o t i o s in 
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tli®, eaae ^smmm as in the i r oxdgiBal lioat®* 
4« iB -fe© Q&XttXBMkGmioBl'bl® p.ls«iicl grottf, largest nvB^mr^ 15, 
resMsd in MfOQl^ tmmtm^ foU-iwc^ by 7 IB y.a#roigiitapft. 4 i» 
0d f«3s H straina ¥#r« aM® to trinisfd^m BppK5|)riat« r^eipl^nts , 
2« ffa@ trausformatiott wa© raletiTCili' E high le^©i ©a®^  fhe fie@-
(moQQf of t ra i^ foe^ t ioB ftliowti that pla»sld Bill solecwles wee® 
-qwit® effect iTe, 
3* tfee t r a n s f o r s ^ t s wer© atol® tot tireEsfeu the i r essMent plasalcl© 
to api>^priate £eeiyi<9Mts t!-i£©-iJ^ eoiij^atidii a© ®ff©eti^el|r as 
til© original R* ©trsijia did* 
4» "Ch© tPSRsforniomtSt said tlie reeipi^at© (@xc^xiji^aiite) a t t « 
piKJCurteg th@ plas i i^s tferoi^ili csoa3^*€®*ioa, w®2?@ sfeovqe to h& 
resistaB't *.© tb.@ asm© ant ib iot ics to # i id i tJi© or iginal E* 
f^ti-nins t#©r® j?#»i0tast to» 
H. S:^i?ey;UB^ta ¥itli s e l l .^relagea laaXatod. tgom._...5gm^@gat.|y® 
(a ) Isolated eeH ^^elope^^. ! • I t was. ol»s©rr®<i that pir® sajapXoe 
o:- e©ll ea^elopss Isolated froa Grea-«ogc.itlT@ gtifains w®r# roii#i« 
ly b©t :^ <s#a ^2 - 2aV,.,of th€ e«l l drf weight. 
2* grpiMQi^B..ia0 stralB &fmfS^p@B Gor.sbittst@-^ > th® higii«st f®:rlMBH> 
t?i||@ of tot&l osH wel,v»it, ^ie otfemrs ¥©r@ roughlf Jba tli© 
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ideiitieal. irmig®* 
(b) Call yiYflQpa l.¥8i.@| 1, Chelating ageats b r o u ^ t sbout; a 
lysifj of ©ail mwaXm^B^ i f tfccs® w©£© inmiteted in tii®iE 
2 . CI?fA was tto® fflost #ffscti¥@ agent* follo¥#t bf HJfA and HDf A. 
3» Host Q«ssitiv@ mt9Blj>pp,f %tlii(h Ijseci mors Jiuiefel^ and i©r«s 
©ffectivelft were fro® g^aeg^a^iaQsa str.aiiis» foll»w@d by I*3Q||-
£Mii» -^t^M saa ^tPl^Mai^te s t r a ins , m&pmttr^y, 
4 . i'tio envelopes fTStm BT stoairiS were Mjre suse©ptiU3e tha» 
thoee froB E*** straiO'S* 
5* -.©sistsnt g«aKR;?Boa^ ic,iO ^^elop^s were the l®a«t ®«i©it±^@g 
axtr@«tao3j© IJtpMs i a «Rt««k&aet«si©o^B was foaifcl to be a;£-otmd 
i 5 "4 ^^ the i r coll mm^lQp%B* 
2 . t o t a l l i p ids iM pmmAmmw^M @aT#lt«pe0 w#i?® a r o t ^ 25 'jfj^  of 
tJi^lir e# l l ©Bvelope©* 
3 . In sXl tk© si>eci0®t s^is l t lve etraim eaT©lop©e ^>mtaiii©(l mont 
lipid© tlian "^e reeiatciHt straia©. 
(<S) ^latei l isat igQ of mrelgpe li:0iasi ! • The ineabmtioii of 
Qtiw^lom preparation's witb ohelating ar#nts resulted in tb» 
rsleasa of mv^lQ'pB l ipids* 
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2# Th@ releas® of l ip ids were iiot ^02^ mi.Qh proiioimeecl.* This 
ladlcatae •stroRg* bJatiUi; of l ipMs to B8al>:rofies, 
3« eMA was t i^ aosrt effoeti'T® afeiit, f«illow®a fef ®fA sad HBf4* 
C o) Yht i i -ga l^ t ca-tMa ^iit0St@ of mr^lQ^mmM 1* !ai@ %^^ and 
QB i^n Qtmtmtm of ttm mtfelQim w®3r@ ©etiiaat@d, 
2» iiotij th t ifesiE-|a»t smd eeasltiTe tjp^B Qt €iit«Kibaot©riae0s© 
g2:otip haT© alma©t tii© sam© «»t ts t of Mgr* iQiis. 
5» 'ilve res is tant tB>Qa of ®ritei»ba©t@i:"is««a® I^K>^@4 ©ore 0® 
ion Goiitent th .^ tlis s^ ta i t ive tjm®®, 
4f. With pa«i49iKm@d# h^th tlie Ffg^ "*" aM a ^ * iBu eontcmta Jto 
seefiirstant typ© was Mgh#r tbs» la tli® s«ftsiti'<r# t j f s* 
( f ) 3QltxbiXii^atii^H of ^ai^eloge. emtioaai 1* fh© elielatiiig a?T«its 
wore abl# to Mlubilis® di^sleBt .i^ntala© i f th® eeH @iiTeiop@s 
were i3Qc«i>at©i i s tbgir pr#s0iic® foir a f e r io i of tte@. 
2« 0b®lati»g ^o&t® 80lttfeilig©i B^mit © 5 - 9 0 ®/^  of tii© m^ 
iajis fro® ps^^oaatta^ esTelopee tffell® t^# Sa i»Bs irer© Bat 
oola!Jilig@d in smeli iarg® p©2?C0Boag@s* 
5# Clffift !.'as f0iii«i to b0 soot activ© a g ^ ' t fallsrwui b j lOTl saa 
4» .about 40 7P <sf % i<5ii@ f£0® «tt©rol>aet@ria0®s® itivelopes 
24' 
wes;-© so l t i b i l i ^^ by efe^tatiiig m&^^Bm f^BMf tii® ©i««»:- of Ca*^ 
loss s o l u b i i l s ^ froa tlios© eti^alaa w©r® aot so bigli* 
5 . As ©oapar^d Mitl- ^itei^lJsctsrlsceaa ©atreldp®©, mWBlopeQ tsom 
pa<3uciasQtta4s w^re !»£© i>«sii® to Kslmbiitsetion toy ebelstin-': agaits* 
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6« fh® envelope© froa smisltif© ©trals® w&re iKsr® prou® to 
solubil izat ion of aiiral@iit catioas thaa the®® £ei»a res i s t an t 
s t ra ins« 
fh@ exp@i!iB@Bts d6®eri,b€Ni above lead ^ c^aeliide that 
til® ce l l envelop©©, 'f^ liicb csovor th© iimes cytopla^iie ®atei?tol 
do not dif fer mueht Ja MitiMotio-saisitiir® aad"r©sistaat atra» 
iissp a® far as l i p id and mm® of tit© dl'ral^wit caticm® as@ ®»B-
ceifiad. Fossiblf tli^ er© ^e® a«i© qmalitatiT®. and l@ea lite@l;|r la 
quaatitatiir© teiraat 4lff©r^rie@® in HjJiid ecmt@nt@ tm% om: 
belief ia not thi©s# diff#r®Ke@Sf irliidb posslttl^ airis© out of 
ot.'.'er I'aaoonst Q^ ^^ cst assii^e an lapoirtaiit •e@»#e* in eomvertliiig 
a 8©KsitiTe etj^als to a res ie tant s t ra in am vice vegsa* On th© 
other. h.i?M, posalblSf, th@ diff9£i»c-©» 11© ia tli« •additJis«» or 
»replo-c©a«it * of on© t|p@ of fi^raiii i s th@ ce l l esET©lop@© of 
r e s i s t an t stroJto, a 'p>:siB-lik(i!* protein syetem* trliieh ©0nf#s?@ 
tfa® K@3ists»t pli«notyp«t a # a n ffeia m ^ asassyn®® oi? esKrior 
proteins irbidhi ar© iii9*olif9d i» iaaot i fa t iag ssit ibiotle EMI1»-
cules , Sueh. additions i»a t lik^X:^ io Bot eiisag© tfe® growth and 
oth.^ i^irphologicsl cliasacteelsties (ap«?t fr<m p i l l ) of saiasl-
tiTB s t r a in s , Th® olisages ia smbsraa© l ip ids aa4 <mtioa® p©r-
ihapa ai'@ iasigalf icsnt Tia-^-Ti® th© £©oi3t«ic©» tlMSU/fh tb^i^ 
^•enetio^olQCular ©li&raateriratios ©t i l l r«aa.iB.8 to b« perfonaed^ 
BtMimmiiMm 
i . Sl^i«rt Mt m^mUf a r . Mm Rm lieggfeinl J J , j ^ , IfSf 
5« ^»t«ir%0» ^ t la^xaa -J»t ^<m« K-«^ f Baet &«y ^ # ^.f If74 
4# ^iit0B m ^ , , ^ ^ f .fiffi, m ^ ? » » M M» ^ ^ « ^ $ ^ 
8* laqme Hf f ^ * l l * A s s i s t ^ i 'V^ i fs i ty 0 f WSIQS* l>t74 
12* ^ftiv« &t i s» S ^ i^ei^ ^ i ^ 5 » l§9t ] ^ 4 | Ce4) l a i i t f r ^ f i i 
^«l%iftfi mi imP#» %i^«3. ^l^0i>t ^975 
13. mmtmehm a s , ^ U k n ^ ! & • ^ 2 , i f t 3 
i5» ^ a i s U l ^ t l ^ « » fit | » f t t t , ¥Ml^l I f • t S . i S B 
14« a&rtm St ^ » i t t ^ ft ^ ^ggt «gd J i t 4 ^ « i f t f 
17. iii^ #i&t@#» j»t l » K l l t f ^ r t , i l i t ^ , n ^ ^ B i M t ^^« i ^ ^ 
19* Stddcif^lBS %'t H^tl i^B Mt ^ ggJl M a i M» 3^.:5f If^f 
«• iff • 
mm mi wm ii* ran* isi^ 
2JU l .^ar^ ^t S tog« ^ t l ^ i f i t m 1IM. ,§il mi^ M* J-^^t 1 ^ ^ 
22« Slmg@s 3Jr« Sic0li%Mi t l ^ aeJamea J ^ ftO, }^t2 
as* B;^im IMt llIMseia im^ 'Alehwe^mn 0l»t gg&a l a t l i ^ Se^ 
2€. Bodth Mt #fe#iffl l l t # y f Iff ^wmi M* ^ ^ * ^^» 
27. ^aa^t .# ffffM ^ M M* W3i X97f 
dd« 3at^:«ir3.aBi I* kmAm^€ f£»s#t f 3f7t 3.977 
29* mmU ^^t ^ i t ^ 1^*9 l^amatm §« Mi»aii« P i t ^*gatli l a a t 
3 0 . Birim^Mft SC» lataee | §^ t 7 i t t I f f t 
3 1 . Mlntm ca , iTOMff l l fM If I- a* ^ 9 1 t i ^ 5 
32* Bsp»M 4ft § i l l l«« M t 3 tftt% l^e^ J i , !^7t i f f7 
33m U&@MM&i^ Mt f^«lilii@te i-t £ ^ ^ 4# fii^«^td f t t@tki3m f t 
limtm lit Imkftjia I t M l ^ ^ i f l » l W f J t * ^ ^ * 2.f63 
34* l&aMaei^ Mt famifytd^i Bt f a l t « » ^ f t tmak$xm f t Maka | l^ Et 
4f3t if«5 
5? . mmm 1 St ^i*«e ^«t | , f f f l l i l fy t» l t | . M2» 32it iSTf 
5€« 3aMt l i t i^te^Mieli ^ , 1 m& MM J ^ USa* 1977 
37 . ^ o ^ ^ t f i t 8i»:u©^ 4 t t a i y . l , ^ l i ^ « B t 545t If7S 
3@« ^ma^m^m f t l U c a i ^ S« S B^yf ^41> 14^3 • 3.9t@ 
i l t 55l» itT4 
42. mi% J , E^iio f, Iilcmi#® 1» J B ^ t 124> 942» 3.fB 
43 . ^i@tt^ St iUsiM M, iiftsim S, f l f l j l i t i 'iMfMWnMU J l ^ * 
5S5t 19B 
44* a«^£& Mf f d^ieir f i t ftiirisi I t Qmmm S^ i .Uii^ . . C ^ 2 I l f 
5 ^ a , i9 l2 
4S« Mliit« Mt l«m8£8^ MIt i i ^ ^ a i , ^ ^ Olt ^ Bayt IQt* &^t ^9t2 
46 . wmiA M, a®tt«i St EwdA St f i t f H i f l f i i a a . . A ^ ffit i s a , i tT i 
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#ll?#M #,lf^f i flffli^ J^# ^ f t 3 ^ 
92. Im£ala«i I f l i o im i i ^^ Et -^sfst !# fttela W&-^ Bw^»» f t 
J,.aaii M t t 4 i t IfT« 
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72* HaU.«rv I , BMdBi B» l««iiiig f?« Bioeti^istry 14t 478* 19B 
73* iyUi«i«rg AA, ifi |ffrl?i?9 tWr^^Sf i l t i fft„t^ glt^iCTgMt 
j ^ i l t 9^ « aath^rl^Bd 1« 4e£4tBi« f ^ @ t F 2^» 1977 
74. isles* f, ijlg^ffil f t t ^ B 4?! ^ f^fifM JZi* 877« 1974 
75* ?«9rB« ^i» &iX^93m C» J ^JQI C^I^ J ^ , 2491* 1948 
74. iaka* E« IilCfti4o E, J Bio^ Cb«a j ^ * 7559* 1975 
m> 2 § 5 •> 
J Bfaf |p« JUI^ 9 Ifm 
LiSilifttt ^ ft» l.f 1^ 
25t 19T? 
fS* idniajk ^» C^&i f t £,.^£1 1 ^ * 14l^t I f W 
:ioo» iaimia# t4« Fii|^3«jr jyi^ t ii«f!^ t« J ^gfti &i4>^ jyyit ^ ^ t sf t? 
102* 9 & l ^ i a ^ St l^^smmm %# Sal^id t « ^ I Mlamh^ J^» 4?5» XfTf 
l i t 441t 1 9 B 
l^4« Bi^@i? ^w i n l^Bto£^Mi Ii i@i«ii#«i8t «A»fsa^2 i^ ! f I « f l i ^ a i 
» 5 . aemmg Wt »#» I t a»«to » » I f f f i l l m^ mkMM J U 20i5t 
3y>i« £&»t%7« Mt i^eiv ^ t SiM §« f f l f l # f l f H i » ^ ^ 4 t I fT t 
3^ ?* M^ mmg lit B&i^ s I t a r^atag It J||£jLlMl^lfi W» ^* ^ ^ ^ 
XaS« i®it ^t X^ Bld f^l tii^4iift Ht 1 lafit 124> 94tt I f ^ 
3^9. Iio fOTt i^ iwrnl. »&t f ^ # f i i l t f i r i . I f f fgJlMi M» 2?St l i B 
Xao* lapM^ Ii4t I &« fiyai^l ^ t ^«f ^^ t 
i n , iilU^ff f<7f lairt%«itM^»B I» ^@ I t ^ ^ ff«t^  IM* t§3.t ^t# 
H a * ^^^««»r SBt G'uent ^ t d L l ^ l i l 111* ^ ^ t ^Sll% 
113* I s a A ^ l s 0 t 14^2.1^ #St St ib« i . IRt l>@i#i.t»i X* 1 B^Jfll Ck«8i 
aa^ ii^f t xwm 
Bwmsm ft &ffi^^ E ^ t S^riN» I t Wm%smim A§ 
•* Wm^ ••* 
l i t . ^ s M ^ i ^ i« 3«^m3rts M« ii3^«i7 f ,^ 3mm f t I K J a^iai^iai 
118, ^ a i ^ ^ t » » M # # , | , , B ^ .jyii, 4Mf Hf^ 
Ua* M t t a » t ^^m. a.» fi^aia« t» I Mf^ i m * ^ 1 , l i t ? 
IZXm m^9t aft 3 ^ a l ^ « §At .1 .»Ml»fi t . ^4»> 3 .» t t J^*^ 
12a, F#iil«« ^ t »^»»#tt St # Baet ^ . > . ^ t If75 
153» Sijusraj E4t S®&«^^ SF## t#i«r«» f , J,g|^^1f | | f « ?S6t iSt4 
^ O t i f 7 » 
;L2€, f S i m ar* &as«tt^ tth^ l . :a@#t l^p> 254t t^n 
t$1» ^ ^ d t i « s J t l « m l i « f t Mg ^ B t o ^ ^ ^ J ] | , i t t I f t S 
x$n 
l . ^ , i^«#is«sf M, l«mla f i t S...Ms% H i t M $ i , 3tfT? 
1.31* '^smXe^m i* Ite^^^^ Xt J '^ft^. J |^* UUt f^*^ 
l i a * KmUmmm Ot i 9 » l « » t t i» iBg.J |^Sa^i« ,|f* 15ft ^ft4 
135« 3<^artm M, <? ^ 1 ^^#1 ^ ^ * fSip I f f i 
134« &&fflig K. '^mmtimm ^ , Mft l ff4 
155., MMmm £ t y ^ a M t t .^it* » § , ^fW 
*• WB^ •» 
jMt idSt wn 
1 3 ? . l K l ^ ^ - S i » i « i ? H , Bff i^ f, A i ^ . R l g Q ^ M l . p4« t55» 1980 
13»» fis® K # ^ J t l i s M 10,. MmilmAm M^ MMmm MM^m l # f 
MM I M t 656# I f n 
#|#yl|^g,t\fi|g ^ 6 ^ i , 1971 
142, E#.jalt3? ^» ttwg W t yMI|.^..||e|| l a g . t m # l $ 7 t 
143 , 3©Jm0r »» mh^x § , A i^#.. I IMate l^ l J J 4 , P 5 , I f W 
144, fc^i^i? « » l i i ^ m, Blmh m^ S Mmt 1 2 , f74t i f t f 
i45« H « l l « I S , S a . ^ 1 ^ . M ® t 3LfB 
146* i i^ i t i i l l ^^f Mm&y S l i , ^ « « « f « ^ SS, Smm Mmtl^kmrnA Mk gSA 
J ^ , l ^ f , 197© 
224, I f B 
!#&• MUm M , i ^ t t i E , .l^#@M«.l ^ | . j » 7 , I f ^ 
149* 'd«liiwi& I S , &itoip#im 1 4 , 0 
1^0« S a l t w HM, Sm 
S>, f l t t i i e f:ir#««, f I d l , 197i 
f@l 6 , m&m &W& 
f9l 1, # i . £ o t l¥ , M « r i ^ ^le#rl#£, f 1§8, :]^7I 
IM, 1^^ 
— S&6 -• 
2.54* C i^ef- ^# aft«.te©rm M, St^i-Hey i^ S Mm& m^emhMlm-^ j ; | , 
5»7# I f f t 
315^ Pl@#s DB, a « ^ i t IS , £ ^ « s W, <r B M I CIM» 2 ^ , . i S J i p l I B 
15?» fiiw«ll. M , Diie»»«»th 1 , i l^AHsr ^# li&i^«a i 151. 3 ^ » l f B 
15©« »f a«i K«f • ^IF# JBI %,m mm^m ^ t 4t# l^ff 
Iff* Ba£^]^7 i^ i« :Ksii^'r fig Mmm^^i^^ ^ t n # ^ « i a.i#ii^ T«*a@a 
1 ^ * li#thsaa JSt K«m»iy ^ , ^ ^ 1 SJea^ ll§> i03t IfT? 
161 . C«mtai ^.It Aim l e r Jtioj^^n J g , MJt 19tS 
162. iKiMfiii# fi, . ! # mmm. i ^ f i t i i t J-. ^sta 
Jii» 615, 191^ 
164* ^^^m% Mf t Of i « i . 1 ^ lAf, 'Ti© B@i»M WM^ ^ g J l i ^ e t i ^ 
^ , ^ , l t 7 ? 
l.6i« C}st#x^#lt B, S^#€iNBiiii» «t Maty^ p | . 149* 1971 
M 7 . Oiitsrfielt B, U^mMm$Mm i , FWf ^§11 4i§#, f f l » . ^ ^ 
2©55» I f B 
16®« 3^«^©1 41 , st»««i«il»s f t l&t iy» JH, , 15ft l f*n. 
l i t * msm^ » • ^ i t « s #0t t » e . I m t l .A.»i ^ei g^4 J | t P t t IfTO 
171* I l ^ t e If ft®ag«®h4 £t M « ^ t 3 Mp^ | | | > 4t5t If 74 
172» §h©'A A, fthoeh M , I.,aMit J g | , 1374t If79 
- ^ t -
loot, l^f 
IB. sait^ ^ , ##r ;tfj^ a^ l mwitl M* ^ % ^^^ 
176, 0 « » f,. tmm mSt S Baat J^at f t 4 , I f t ? 
177* ^litfo ^3» m^smtm t@« 1 » ^ M» fg-iM SH^ iJUil a#« ^ 
545, 1 9 ^ 
178. B#je#ff m , ^ ^ SA, g ^ a ^ t t ^ , 54, 1974 
im>« J«ite f, J om .M^^-feMI J § , 2 ^ , 1977 
18JU Eiri«tJ®»^» « , M^tm 3 , »3J#lii«£ t o , Bia^tmiatgy | 2 , 
W t , ^ f SI , 3 a«tt^a»Qi 8 ^ # t 2 , 4«5, 1977 
XB3» i ^ ^ <i^ » 3 1 ^ ^ # , £^ltem .iffiJt C^me f, ^ l ^e t 113, ^ 6 , 
1@4« S f m i ^ Ml, teest m , # Baft ^ | « §47, 1971 
185. Miditt M,, a i ,%i i l f i ^ :i,9 ^ m 1974 
1^» P#@t# &, m e a l a ^ t i l , aga^JQ @Mi^ 3@t8 Qf i^I3^ .^^a^^ft 
r t ^ a l l l e t Mir ^ i f t ffTlffgf Vol ?• m^ri^/M0^b* 
Ii©133iii, 1977 
187* l8^«»tci i , i ^ « JO, l . J t o | , , . C ^ 2^1^ ^ 9 5 , If76 
l ^ . iMiSot© S, ] t o ^ « JOt ^ Bitol 0M^ . ^ , 410tt 197i 
1 ^ * WSOMU M , i i teir#l S», l ^ ^ l # l l Mi, ^ l a s t | ^ t ^ 9 ^ ^91^ 
ISO, 9 2 ^ ^4t S@lh«^ m, Mei i^olas ^ t I ^ l v t t IM« f Bfti^ ^ , 
MHJ, 1977 
191 . l.lB4e« &, 3altaa ffiJ, ,liffi. J I M ^ o a SS.. 291# 197i 
• ^ • 
193. ^ a i ^ MA* ^ , i ^ . , i l m ? » t e JdHt 2 1 ^ ^ ^ 0 
194* l o ^ ^ Z« l ^ a l ^ r s £t Kimni^t fm&»t St lag. l , J . ^ ^ ^ i %f 
4fX» 19f« 
l f .6 . »«eetft », lSF«s f t te^s W , ^ l » w i M, I lme t . i S l , T ^ , i f 78 
im. tmm » # l a t e ^ M^ f B . i ^ f 
i9f• a^i#iTf® &t smit^ m Mft llf#|ii »te^t. Ai^ ^» m^n 
mo» m»m% m-t mmm m^ &^-aek m^ S Mal' .^taa 24f.> 2 ^ t i f t t 
2QU ^^m^m^ ^.f ^ . a ^ i i 1 2 ^ UOtt i f H 
a§2, A«i«©» KCil, Bmll » » i l ^ H A ^ JM» ^^.t i f t f 
203. & x SSf ^ « t t ^ i t I ^ i® P, §ife»» f t l ^ t te Jt J L i ^ ' ^ f f i l t 
tSTt ^"W 
204. mm a»t # # S I ^ ^ . . IfPffffl I f 43Li, l f t 7 
g, 43.f» IfT? 
206* Sfs»t% m, ^ffi J l i#».^aa Jg^t 54i# iST? 
2:0t. & i « M t Bw^%, . ^y ^ t 85i» IfT? 
zm-m '^Mmm UA, snifasi^  f^ t i«^&'it:u M^ | f 1^ 1 -cai^  |g | . i^ t 
209. ^i»Fi a i t f , , . , i# IMt lu - i ^g^ I» i ^ » ^9Tr 
t l O , foals Ht O^tit^m Wt ^...l.ai.f ^ 13319 Xm& 
2 i l . Cfe»g Kit Isssi«-.ait ai®t«rtaa ^^t ^ ^ J I J g m ^ M l i£^ 
ax2« m^mg Mt ifi^« ^ t s«i0t«et« « t <i BMit jUt 32ft wn^ 
- t 6 i -
490* If69 
214. 3elm®liU HP, T@tter ^ , Aferwas A, J Bi^l f^^ , ^ , 1122, 
IfTO 
<115« ai^aiilie t , Stasoiiia^s ^ J Btol Cbwa ^4S> 36f l , 191^ 
a i 6 . M M ^ s g Mf i m BfT P^fff l^j l a i t ^ 5 , IfTJ 
#fi, mmm J2f B^» i^a 
215. a^tdai l M,, Hasiy 3^i, Jag J Bto^am. ^ 1 , 43# 1917 
9^»?#ffilr jyi* 525f 19Bi 555# ^979 
221* ^i^li9Sd ^ t C^ iMM B4, E « ^ e l ^ f i t litg J B t o t ^ a j[g, 5 2 1 , 
i9Tr 
e48 Oood wla f4 , LIMb^i^ 0 , &^Ki^iie Ps«9&, f § ^ , 1961 
223. 3 t a ^ ^a , E&ocdi i , ^ ^ n ^ f t $, f jjil, ^ ^ 212- 1^0» 1977 
224, lim HC, Hiflw^ M , # ||i?|.„9^lff JSM* 56»5. 19^5 
22f • I0ii iKI, H^p«l M , 1 y n t l Caiaii ^ . 3 ^ 3 , 1964 
226, « l « a m , m i ^ r m MJT, #, U p M f f f ^ M WL* ^^* i979 
227* mmA^ ai., Q^ qr ^ , i£ i f tWg IB i«^«Wff ¥ltlrfflart <^»^  ^ t 
#€• Edza IS , f l e t i ^ ^^m^ 9 3J5, 1976 
228. Ia^ i i« f £ , i l ^ ^ M s s &£, O s ^ « ^ WL^ . ^Uiy i l ^ » 1LS2,19Sa 
229* Wws&m Ai, «&ta^^« S, .J..J.aQli H t 3^49t ^968 
i l # 358» 1972 
- rm -
Z32* miM&vf t # , fMErwei f • J ^ » W, Sa ff^ffffflilt f imfytff» ®^ 
257* t a r t e ^ r JR, l a ^ 1^, ^ %Bt 3 ^ * 4f i* 1976 
23&« BKO^na^ ^^ Bi^pml M t l in^ ia^Btyy 7* 3 f 4» 1 9 ^ 
2i^ * 14m i»» a^t^ M« ^ii#ti ^iititei ^ i mmm M« S2^ »^i9^  
24ft« li»;gi#2r X.» Fft}l«8i«£ 0.t £ftJSitaMi:i. A» BmsamMe At 1&e^ 4Niaiici @» 
242* &«aas a» B^m^M M, 2 Stol. G!i» J | g» 5B3» 1^7 
245« Bi^^itfi M» fftgiX I9 JNsi^l^ Kf fietttamM Elf f p | I.y^.t 
M* t7 t 1971 
244* QmitXm KAO, M^»@ttt i^« it^wi l i t J L l l ^ J l l » 345?* 1972 
245, B » ^ » 1 , t « * i » , U i i S i M t 12f0, 197S 
246. c^ i^ iMd^ e« B«»&i^i &• l l g # ^ , f t % t | y g ^ ^ ^S^iwi m * 
559» 1^5 
247» mm^l ia» &^f«l ^ J BJ^l ^tfBi 241> 3055, l f 6 i 
243* Sa»^«r f4t tmg ^§ lft^ei|^$s X« Anstia 1« ^lissoli M^ 
s.,Pm^MX* 2i^ ®t it?» 
249* Batta St Me^K^^ 81» SJj&^aB J Jg^ ^ 4 t 196S 
- 2 n -








. m * 431» 197$ 
f (ii« ^ f 0 J tar^ . 1# llaefc«a 1 174* 717, 197i 
ltee&-f •%©»« A, f . I t t l l l l f toiH, 4 i i l 1 ^ 2 ^ f l t«7 
»<i©d M t m^J^m IS* 214t I t m 
J , 115, mn 
S l i ^ Jft, Bil^irtte » • f , f « . i | f f # | g | H I . W # If79 
^9 9m M lilifffllal M» 3 ^ * ^97? 
£ i ^ r £^« M ^ p ^ l a ^ t « mmt M« i , , ^ i | 1 ^ * 3 ^ « 1977 
Blmt t i Mp Wmm S* ^ i ^ j^^Mf ^ g ^ 3 t 1974 
lo«m|e I t t&mSMm ^ * V«s^t3 ^* S l a c t | J ^ TINt If74 
J»««iJ« &t I8» tof8 VBt f«i4»3m tff JL^iEU J i ^ « 7 7 1 , I f 1^ 
mmtt §, «»M»i^ XBt ,te^„>lf^!ffi fl^#ani HI* 579, itm 
« a s « m^ # # t e 4 f W i n , ! ^ f 3 , 31971 
U%W9 Z^ ^ ^ 9 BB, J Bio^.. Cliaa 2 ^ » 4 % i , 1 ^ 
»m^^ Mt Mmp9l M , J B i o l ^ ^ , ^ t 7S@4t 1972 
M0.im^ «rit Af^^i!^ M# 1 ^ j Q l i^ffi J ^ t 69f$• 1971 
VU&i S8t i « K l ^ Ci t l . m i ^ ^ ^ I M f ^ n , i f B 
f 1|*«>3»« J l , Omi^ &«af Mtf. J., BMl ^ i i « J | 4 , 1 7 ] ^ , ^ t ^ 
1 9 ^ . 
^ t 107i, 
• tf 2 • 
zitm mm &t, m^m^mm i» ^ a&iit J ^ t #^» 2.9^ 
2 B . 3^bi«if E» J ay i i m > j ^ : ^ , i$m 
274* i s« i l» f« # aan^ g ^ .^4f* p j j i f 1 $ ^ 
27S» £«2a«3eMA Ot ^Bt^Um^ a» mm IMiBQ^mm J | ^ 3 ^ , 3.f74 
a76« B@si^ i^ i»^  m^ Mi^s »^ if^ i^fii -^^ 20X9 ttm 
2T?. Soiiroii^r Sf »9»«Jfe^!« Ht »i^^Aii Biiii»liir« & i ^ J ^ , 5 ^ , 
Xf69 
278#^iff i t& f i , ii«aflmy, 0^ l ^ i ^ I S , MsL^&m J8t» ^ 3 » I t n 
2tf• l l ^ i ^ « « f t Sarai^i E, & i @ ^ Miimfewi &et|^  ^|i|,» f75»l im 
3^» 1971 
281« Ii& ^e t , ^ i^ml IBt .^  Bie l g ^ sm^ %m% WB 
ass, lo mtt mwu^ uk^ i BIQI Q^ jsSl* l ^ t t^?® 
J^5, Imws iM. i M a i C^i^ gglg 4»7» I f 7t 
2 ^ . Aiir<^ ;^f g^ l©«Wl^a t s , i | t f#f f f | f | | ^ 1 3 , 447t lf74 
m3* tai^«« iB» f .^It^ ^ j ia t4ai9 ^^^» l ^ i 
2®6. Bim«t 9Bt i ^ ^ a i JR« £ ^ t « , ^ J ma^ma ^ 710, I f 71 
^ 7 . mmU^h f, m H I » l 1 i n Um J U t5f , lf07 
2W« M3um 1 , %«fMl &#@is, 4 l i | ^ ^ ^ml$m WmlrmtmMf^n 
asf • aB«» IB, mMau m^ 
dlmnkwH tnimtiiie fi^li<s&t^msf 1^9 
2f 1« me&m imtt «>^  ] 
Ulm f H ^ , If 7§ 
«iiiv#*sitf f a»^ f^smm^ f I t 
• 275 
293* ItfteXeaa Hf ms»xm O , Hwmim 4* -^ gft^ f^ JU S62« 1S)59 
H«itX«y Mf J«iii»^ 3Af fttftftif gr 3.77t 9^4X 
295. Ifisnexay E, KUMm 1., MUiJo* C* ftolitM « , 3n^ age Be&tl 
I I S 4 J ^ §i, 470, 1964 
296« Alas M, Fli*B» t^aest Al%si± ^ s l i m i1tlir«r®itjt ^^^ 
2^« m&vtmm BS, Azm S^y KiaeoMftl. J |^ Xjt^ 1L96S 
1968 
301. Xmalcl S» SI»ohi K» Asia^ K, £J^|fi| i^i* 4 3 , 19iS 
^ 5 . BolI»ek m , Bgit J Bgptl gftlfe J l , 739, 19!^ 
304. ^atMia^ f, l&iyt Ew ^ . 87, 1963 
:m§. tfMWs JE« PattM f 4 , OiuBl Hff 974, 1964 
3QB0 Si9smm!99 Mi J aa«t ^ , 63, 1^18 
307. lAuriA S3, Baiet Ew jy^, 1 , 1947 
^ 8 . I.«4«]eli«sg it L«d«eli«sg ^ , i J 8 i l i l » ^ 9 , 1^2 
309* H^n fs, %i^ «i^ tM 9t itiat?a t l mWiffffgli?i a^wftt 
Aatiliiotifi»> ii«l VA, Sp»lii««fr.f«a««, 1979 
319* £iiheo f» , KaJ3im 23 , Oiuiaiiy t J , lasofpli aaf |nf i m ^ 3al 23^. 
364, 1974 
3XX* ikuisid^ f J , Kahett 1^, |^ ii,ffg|?ili|iirliyrT M* 31364, 3^73 
312. Eaya^ti 3 , l^ch <»?, Ua i^a, J ^iol % ^ ^^> 3^^,1964 
313. Ma ^ C , 10(6 JF, (am»«i tm, <7oxrg«i9«a SB, ^3»e l a t l AI 
3 ^ m^ Jg, 2143t 3.962 
- 274 
314. wmia^ Bg, §M^wm llffP^fi Hfflffi U U 233.« im^ 
315. tmMmv BJ, iinlclsr WBL, gj^^^ H I , @9$t 197f 
ju^ QUk «r» Balm ?i« ^fj^jygi4ffi m^ mm»%^ If 47* xn9 
51T. ]?«a?fe #f, | | ^#Wl, I 'mi 2 ^ t Xm& 
310* Ststmiager ^ « Tkemm EH« Soatt SSg J i a C^aa Soe f|,> 
3803, Vm 
3l t« ¥arg«3., M« ^fiftie? SA, BM^&fi Kt, O g i l JSilt 7 '^t 1970 
3 ^ . MargoX BJ, mm&ax CA, £flfiiluiB« fC, ^ ^Rflt JjQtl* ^ 2 8 , 197X 
3ZU ^olHii^ BAt i ^ « « H# M«l«aiif tXi, 3e.i<m» Jgj|« 37^ t IMS 
3a2. 3toa« SJ , St«<»iiig«e Jfl,, ^ggf i i f t Affli Hili ? l l M» 32^ f 
X971. 
323. ^UMI&I?* ®, St«eal3i«#ir dfl,. ?a? i s U Amh §<?! fH^ i2 .7$ t , l f67 
324. T9kA%mak$. A, ^iJi^ffi K, Sanssa S, J & a t i h i a t i ^ ^ , ^ » l f ? 2 
325* fsmu^ $, etissici $t M&tfl^l^shi li , faleaiDzki A, TasR^aki if, 
hmi mi ffliii JU 447> i97i 
326. Vavd ^B, f ^ |.a^t« j ^ , ISlv 1977 
327* Kc:rt^pt HAI» Bol»oirt« 2H, Mmmi& IC, BaadU^sr ^ t 
326. JordK® BO, ||,^ fi^ ffi flfffiyri --^ fi ^mfm i« ^ 7 , i96i 
329. Mfml^M l^ S, #j^g 11 |^ |g?|yff i t t i SSl» 403, 19^1 
330. yal ias CH, StEOsimieif ^ , J Btel ^m jggl, : ^ 4 « 19«5 
331. (3ifttt«ri«e AS, t«xlel8« M , | | g f JWI ^M^Om m ^^Wm M t 
489, 1^6 
332. f 9Vlt3»ft m , Biftelifla 3 jg^ t l ^ t 1^9 
333. ^oric ^f, il9l»@9R H^, J Stol ^ ^ j^^f* 585, 1949 
^^* I M * * ^ » 3tiswamg«« ^li, i M f l^ttl, AM# i f I I M M#3a55, 
19o8 
• 275 • 
335* m.mi^3m ^ « Stcoaiof @£ 41»p p^t lyr J§, 291* 2374 
556» ionis ^ « 40C <Mm^ !«« 8t S ^ 197$l 
3 ^ . EiclwoaA KHt %i:es EB, My MitL^bi^l fhrai^ Jt, 31tl9t3 
339. Oitjei H, P0lioek m, ity latena l^ ^ , 237f 3.9^ 
342* Mats U» ^tmm^Bomi M^ Q&smmm 4« f #3r«ea--.M« n»^l^moo WU^ 
f II H I Mft liSU 3i^t ^910 
343. 01art« J, 0alia«o % mfltlfiCTl.iM ^^HillNrf i t Wf^^n 
344. 2r9ir^ i;y Bif KMmm 4t M3jr 14« ijlif^* tMf J^IMI 1#9 
:^ aao«t i l . 448« 1 9 ^ 
343. aw«U a?, Immim JH, Hlaehwr M, |iflllffrg^ m ^WmWm 
i j , 3X2. is-m 
346. i^»il9«ia£i f X«» Pete]HK»& B t^ a«edlBg mi» (a.««S7 FF, 
fiifMfgP» M fHHftriiffg i ^ ^XSt 1979 
347. C*B:i:iaii f i t Mm &£# Qmm&& IIAt M«a#irj« 14« H«dg^ EVt 
Bot8t«iii Dt ifjilllitfifir^ -^ caiaaotkag J^« 537, 2^§ 
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